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What? Air Automates 
the Extra, Extra-Dry Martini! 


The ready mixed Martini may never Triggering one operation with another and 
come to this but... timing the operating periods—all with air— 
Maybe you subscribe to may save the day for you. 


f Vermouth or maybe you like , 
me to bottling this vogue- Phe same air involved in the main 
ld certainly do it Mean- pilot these valves. What's more thes« 


» show vou how vou can set to wait out a time delay befor 
that does a continuous for a self-measured time. | 

using valves that can unlimited all-air automation syste 
1 by air. Every time the turn the trick where you v 


reunt want to stick with just one } 


SEQUENCE OF OPERATION i 


1. Conveyor indexes, opening cam valve | ® 
(A). This introduces air to valves (B) and 
(C) which begin timing out. Vermouth is | 
atomized by Vermouth nozzle, cylinder 3-WAY NORMALLY OPEN 
expels a measured amount of gin through 
master valve (D) which has been opened 


by air from the outlet of valve (C). | _ STRAIGHTWAY 
Tin NORMALLY 
N 


























. Valves (B) and (C) time out and close, 3-WAY 
stopping liquid flow. NORMALLY OPE 


. Conveyor indexes again. 


CLOSED 
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Bringing home the atom. Electricity will soon flow from 
the first full-scale nuclear power plant in America. This 
135-ton reactor vessel was designed and built with alloy 


In Shippingport atomic reactor... 


Inconel “X” will keep “hungry water’ 
on a starvation diet 


“Hungry water” is the apt name 
for high-purity coolant that whirls 
through the supe! hot core of a nu- 
clear reactor 

It tries to feed on anything it 
touches! 

Its immoderate appetite explains 
why the reactor for America’s first 
full-scale commercial nuclear pow- 
el pl int had to be designed and con- 
with core mount 
springs made of Inconel “X” 
hardenable nickel - chromium - iron 
alloy 


structed as it was 


age- 


Other spring materials would relax 


long before operating temperatures 
hit their peak above 500°F. Or they 
might fail completely from what is 
called “stress-corrosion cracking”, or 
embrittlement. In either event, it 
would be impossible to make repairs 
because of radioactivity. 

it was this consideration that prac- 
tically dictated the choice of Inconel 
“X” alloy. An exceptionally tough 
spring material, Inconel “X” alloy 
stands up to heat ... corrosion... 
stress. In a lifetime of use, it’s not 
expected to give “hungry water” a 
morsel of encouragement! 


steels and nickel alloys by Combustion Engineering, Inc 
It will supply power for the 60,000 kilowatt Shippingport 
plant designed by Westinghouse Electric Corporation 


Have you a metal problem? One 
involving corrosion, high or low tem- 
peratures, abrasion, fatigue? Some 
helpful answers are in our “Standard 
Alloys for Special Problems”. Ask 
for a copy. If your problem involves 
springs, as this one did, ask us for 
Technical Bulletin T-35. Contains 
complete design information on Inco 
Nickel alloys for helical springs; it'll 
prove a valuable addition to your 
engineering reference files. 


The International Nickel Company, Inc. 
67 Wall Street ane, New York ¥, 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Wihhhs 


with constant-quality 


G.S. Gears and Pinions... 





lurance 


When you make the kind of outboards that set new world’s enc 
records (as Kiekhaefer Corporation's famous ‘ Mercurys"’ have done), 

you don’t settle for anything but the best when it comes to specifying 

Gears and Pinions. And ‘‘the best’’ means G.S., in the experience of not 

only Kiekhaefer but of leading manufacturers in all divisions of industry 

70 hp. Mercury Mark 78 They know that nearly half a century of specialized experience—the 
World's Most Powerful Family Outboard finest and most advanced production and testing equipment—the high 
est standards of materials and methods—the most rigorous of quality 

control systems—give G.S. customers the ultimate in ‘“Gear Insurance 

against assembly slowdowns or product failure in the field 

If efficient, failure-free power transmission is an important factor in 

your product . . . and whether you require a king-size Pinion-and-Bevel 
Gear (like this one used in the “twice ‘round the world’’ Mercurys), or 
some other form of precision-produced Gearing of any size. . . you can 
profit by making G.S. a partner in your production. Why not call us 


in for consultation on your needs—now? 


SEND FOR G.S. technical data, free! See where 
and how we mass-manufacture Gearing to uniformly 
fine tolerances. Folder contains 23 pictures of Small 
Gears, plant view, as well as Diametral and Circular 
Pitch Tables. Ask for your copy on company Ssta- 


Specialties, Inc. tionery, please! 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 





.. 


SPURS © SPIRALS * HELICALS © BEVELS © INTERNALS 


gece) 2 Ylrcts of fuccialiing i reall Gearing! 


OF FRACTIONAL HORSEPOWER GEARING 
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Interesting to Note... 
Temperamental Woman 


During the early days 
making, temperamental bl 
naces were a_ problem 
wouldn’t function properly 
would produce impure steel; 
cough fire and smoke, then 
out. A result of this erratic beha 
was the custom of naming in 
dividual blast furnaces after wives 
and sweethearts. At one time there 
were more than 100 furnaces 
ing feminine names—nine Graces, 
five Fannies and four each of 
Emmas, Elizabeths, Rebeccas, and 
Lucys. 

That tradition is fading and now the big furnaces are coldly re 
ferred to as Number One Furnace or Number Two. In 1952 
however, Benjamin Fairless of US Steel wen to tradition 


COBID I ACC CLARATEED + Lasbwiee seetaurls 


Christening a new furnace at the Fairless Works, he named it 
after his granddaughter—the Nancy furnace 

Our cover pictures a further step in tl el pi vacuum 
pouring. This process is not new ne patent g ack to 1883 
Yet vacuum pouring and casting of erown so that now 
up to 250 tons can be poured at once he art n page 70 gives 


details of the vacuum casting 


A Heap of Parts 


Around the tum of the centun 
lished themselves in Detroit's 
Ford had won his patent suit wit! 
R. E. Olds, Howard Coffin (H 
out to design and manufacture a be 
in 1901, the 51-year-old Henry M 
Automobile Co. and started mak 
in the driver’s seat, the company 
V-type engine and thermostat 
More important, Leland was a } 

For example, a man selling roll 
him. Leland measured the sal 
bearings didn’t all match 
“Cadillacs, young man are made 
advice is still worth heeding 

Leland dramatically displayed his dem 
England in 1906. Three Cadillacs were 
lands track. The various part t 


try 


ontinued on page 
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LEAKPROOF (suea ; EAL) 


WHERI 





$75.00 


List Price® for a 4” 
4-way incl. Solenoid 








*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


WHY HOW 





Thread 
rolling 
machines 


Pressure 
testing in 
automotive 


productic n 


Hydraulic 
work feed 
apparatus 


Machine tool 
chucking 
& clamping 


Automatic 
door openers 


(leakproof) 


Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 


Holding position 

\ leakproof ) 

Oil gets contami- 
nated by scale in 
Castings (not criti- 
cal to dirt) reduced 
maintenance 


Sealing surfaces in constant, 
intimate contact, dirt can't 
lock valving members- 
saves coil burn-out 
(Leakproof) ... as 

versus spool valves 
which cause over- 
demand on 
hydraulic system 


Positive shut off of internal 
port to port leakage and of 
, course, no external leakage 


Saving auxiliary equipment 
such as pilot operated 


check valves 


Maintaining safe 
holding pressure 


No spools or poppets ob- 
structing full, round flow 
passages 


Quick action (high 
flow capacity ) 





Solenoid 
controlled 
hydraulic 
system on 
machine you 


build 


5125 ALCOA AVENUE 


Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 


Better performance 


Lower manufac- 
turing costs 


Low priced, less auxiliary 
equipment and labor cost 


Reduce service 
problems 


coil burn-out; stay leak- 
proof indefinitely, seals are 


i 

' 

' 

i 

' : , 

1 Valves don’t stick, saving 
' 

' 

' 

' wear compensating 


arksdale valves 


LOS ANGELES 58 CALIFORNIA 


6 USE READER SERVICE CARD FOR MORE INFORMATION 


10,000P.S.I. 


(WAY VALVE 
FOR LIQUIDS OR GASES 


LOW HANDLE LOAD 
(ONLY 12 LBS. FOR 4” VALVE 
AT RATED PRESSURE.) 


90° TURN OF HANDLE 
POSITIVE STOPS ON 
EXTREME POSITIONS 





DETENT STOP IN CENTER 
(OPEN CENTER OR CLOSED CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION 
THROUGHOUT 


LARGE BALL THRUST BEARING 
FOR EASY OPERATION 


LEAK-PROOF “SHEAR-SEAL” DESIGN-— 


This new four-way valve series comes in pipe sizes from 
Y% to 1 inch, but may be obtained with tube, AND 10050, 
or any preferred special high pressure connection. It will 
withstand surges of up to 15,000 P.S.|. without damage 
to the valve's sealing qualities. It is designed for a burst 
pressure of 30,000 P.S.I. 


No port to port leakage occurs in the detented positions 
because of the exclusive ““Shear-Seal’’ design. 


Long, maintenance-free service is assured because the 
optically flat metal to metal sealing surfaces of the seal- 
ing rings and mating rotor faces are protected by staying 
in constant intimate contact; flow is always through the 
center of the ‘‘Shear-Seal"’, never across sealing surfaces 
(as in conventional valve design}. Sealing qualities actu- 
ally improve as the self aligning ‘‘Shear-Seals"’ lap them- 
selves to a more perfect fit with each valve operation. 


Of course, there is no external shaft leakage, because 
the pressure is confined to the flow passages. 
Re” 
, a 
Jt a” 
( Write fo talog 58-59 
WK UY 


“vat MM arksdale valves 


5125 ALCOA AVENUE LOS ANGELES 58 CALIFORNIA 
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Interesting to Note .. . . (continued) 


heap before a curious crowd. Then, mechanics assem nothing to sub 
bled the cars with no tools other than wrench, ham Galileo will long 
mer, screw driver and _ pliers This first English leaning tower of 
demonstration of motor car standardization created a Galileo also v 


profound impression. Interchangeability of parts is now tried for many 


] 
standard, yet precision fits do not necessarily mean pre filling 
cision machining operations. The article on page 61 | 
rive satisfactory fits. A 


} 

shows how wide tolerances can 
: : 

for that roller bearing salesman, his name was Alfred P 


Sloan, Jr » later be president of General Mot 


When Does 
a Sandwich 
Become 


a Meal? 


Letters 


from a Dutchman 
on many different 1 


term apply to easy eating 
name has been borrowed b 


tural material. Sandwich 


ire discussed on page 56. Recently 


n the irce of an international hassle 
panies. According to feeding rul 
ional Air Transport Association, passen 


] } 9 nl } rr ] 
Atlantic flights may only be served 


this 
meals n bre Scandinavian 
of Pan Am’s attack but defends 
} 


; 


| ire food on a slice of bread 
example, three slices of roast beef, roasted oni 
kle, lettuce he rots—with 
fried bac mn, 
of bread.” 


in Ameri 
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In rd Farm and Industrial Tractors... 


By using Republic Die-Form blanks to pro- 
duce power take-off counter-shafts, Ford 
engineers gain substantial production econ- 
omies. Because they closely approximate 
the completed part, Die-Form blanks 
minimize required machining and reduce 
handling costs for raw material and scrap 
disposal. In addition, the nature of the 
Die-Form Process actually improves machin- 
ability of any given steel analysis, permitting 
further savings through use of higher speeds 
and feeds. 


The Republic Die-Form Process is a cold 


USE READER SERVICE CARD FOR MORE INFORMATION 


' 


REPUBLIC DIE-FORM CUTS 
PTO COUNTER-SHAFT COST 


FORD TRACTOR POWER TAKE-OFF COUNTER-SHAFT 
costs less to produce using a Republic Die-Form 
blank, as compared with previous materials. Blank is 
completed shaft on right. Use of Die- 


Form blanks may enable you to produce a superior 


shown on left 


part for less money. Clip and send coupon for facts. 


work operation performed by forcing one 
or more sets of dies over each end of a hot 
rolled steel bar. Resulting multi-diameter 
bar, in addition to the cost-saving advan- 
tages outlined above, offers improved yield 
and ultimate strength. Diameters are accurate 
to within .005 inches which may, in some 
cases, entirely eliminate further finishing. 

If you mass produce multi-diameter ma- 
chine shafts it will pay you to investigate the 
savings potential of Republic Die-Form. Your 
nearest Republic office can provide details. 
Or write for Die-Form Folder ADV-746. 
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REPUBLIC ELECTRO PAINTLOK ASSURES TROUBLE-~FREE PERFORMANCE for 
this unique, fully-automatic trap produced by the Self Sett Mouse Trap 
Company, Cleveland, Ohio. Electro Paintlok” proved superior to all 
other sheet products tested by Self Sett in meeting combined require- 
ments for economy, formability, paint adherence, and corrosion resist- 
ance. Thanks to Electro Paintlok, trap life is expected to exceed 20 
years with normal care. Republic Electro Paintlok offers all these ad- 
vantages for your product. Send for facts 


oe 

REPUBLIC BOX AND SKID UNITS PERFORM FOUR J085, CUT 
HANDLING COSTS 10% ct Dresser Industries’ new pipe 
fittings plant at Wellsboro, Pennsylvania. Four functions are 
(1) delivery of semi-finished parts to production stations; 
(2) feeding parts to machines vic special hoppers; (3) re- 


if / vA ceiving finished parts; (4) storage for shipment. In addition 
v4 4 to immediate cost savings of 10%, Republic's rugged, cor 
[4 // : 

4 Z & 

COO 








rugated steel construction assures years of minimum main- 




















tenance service. Send for data on Republic Materials 


— | 
\ \\ ; Handling Equipment 
LIQUID SEALING PERFORMANCE is an added benefit of 
Republic Self-Locking Nylok” Bolts. As shown here, the 
nylon pellet in compression tends to expand and interrupt 
| : space between non-loadbearing surfaces of mating threads 











when bolt is wrenched tight. Fluid escape along helical 
thread path is blocked. Nylon pellet resists aging, moisture 
and ordinary solvents to provide a long-lasting seal. Send 
coupon for information on all the benefits of Republi 
Nylok Fasteners 


REPUBLIC STEEL CORPORATION 
DEPT. PE-5633 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
[ Please send Republic Die-Form Folder ADV-746 
Please send more intormation or 
Materials Hand! 
] Nvylok Fasteners 


Name 
Company 


Address 


eee ee eee ee ee em amar ew amamananamad 
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Excellent Formability of Magnesium 








inspires Simplified Designs 


Deep drawn components, for example, replace multipart assemblies 


N forming magnesium alloys, there’s work hardening and the elimination of 

often more than one way to do the 
job. Matter of fact, the excellent shop 
characteristics of this remarkable metal 
permit it to be formed by almost every 


forming method known. The use of 


localized strains. Changes in cross sec- 
tional dimensions are more uniform 
than with other forming methods. Hot 
stretch forming results in a minimum 


of springback. 
magnesium makes it possible to sim- 


or t d OTIS oO t - ~ . 
plify complex designs that otherwise musser Formine. For relatively small 


quantities of shallow parts this process 
can be put to good use. Both hot and 
cold forming can be done. Dies cost 
much less than for other methods and 


aesign changes are e@as\y and inexpen 


would require several separate parts 


ind numerous production operations. 


igh strength-to-weight ratio per- 
muts a choice ot lighte: design without 
strength, or stronger design 


out weight penalty. Magnesium’s 


ve to make. The principle of rubber 
hexagonal crystalline structure means 


Sl 
cciglecieiliey ak diennnandl ane sania, is simple. A pad of rubber 
vhicl ‘aie inn felietaes a ; t* yowered by a ram forces the work 
5 nk to assume the contour of a die 
LARGE DEEP DRAWN PARTS can be made in clirectly below it. 


: a single step with magnesium alloys. 
Lee per single draws than with other 
metals 


This 1 eth od 
srRETEH FormuNG. This highly flexible PROP HAMMER FoRMING. This m 
is often used for asymmetrical shapes 


} —_ . method is used in sha ng large area 
Reduced tooli . costs I witl shallow draws or cases where 
magnesium sheets. Jaws hold opposite 


special springbac ontro quired 
Minimized springback edges in tension while a male block o1 P pringback conti lis re {UITe’ 
Drop hammer forming is not a pre 
punch stretches the metal beyond its thod. } tol 
ision od ence ciose OleTal s 
elastic range. Stretching the entire : iar , — 


ire not possible. 
Be tter t rhe rance control hy te mpera work piece msures uniform pressure ‘ 


Less wrinkling 


ture adjustment it all points of contact during forming 


This results in even distribution of sPiNNING. When a number of small 

considerations added to the parts are needed spinning Is often the 

t that magnesium is the metal that’s most economical way to ac« ymplish 
easiest to machine and fabricate, mean 


the job. However, as many as five 
stantial cost savings in design and thousand parts can sometimes he spun 
production. for less cost than when made by press 
forming. Spinning involves no dies 


Here are a few of the forming methods f and the cost of chucks and spinning 


that vield these advantages ; tools is relatively inexpensive. 


DEEP DRAWING AND PRESSING. \lagnesium 


EXTRUSION FORMABILITY. Production 
parts are made by both dee p and shal 


bending of extrusions is done on stand 
low drawing or pressing. Magnesium ff | - ard rolls, in mating dies, in stretch 
sheet alloys in th annealed condition forming machines, or other spec ialized 


bending equipment. If the forming is 
severe, extrusions are formed hot. The 


may be cold drawn with a reduction 
of 15 to 25 per cent. Hot drawing, how- 


ever, increases the reduction up to ling of complex extrusions requires 
iImost 70 per cent Deeper single stag 


ig i . that bend radii be established for a 


n be mi: one given s O oO 
made in magnesium STRETCH FORMING with magnesium alloys piven hape by the sh p for its par 
provides uniform properties on large sections ticular application. 


be Ti 


heated) than in other metals 


; RA FORMING MAGNESIUM, a 130-page handbook, covers all methods of 
Bors forming discussed above, plus blanking and cutting, bending, dimpling 
Ak ~L- ¢ m forging, hand forming, selection of alloys and assembly protection. In- 
en ae cludes numerous tables on properties at temperatures, dimensions, etc. For 
L707) our co contact a Dow sales office or write THE DOW CHEMICAL COMPANY, 
i] bys y Py 
: Kilallald Midland, Michigan, Dept. MA 1452V-1 


few. 


YOU CAN DEPEND ON 
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Link-Belt SS Class 


bushed chain 


outlives previous chain 4 times 


LONG, TROUBLE-FREE SERVICE of 111 chai ) p 

that it pays to select the right chain for a specific job from Link 
Belt’s complete | It also proves that 
premium tor costly 


ere S no need to pay 


special alloy steel ch 


18 million tons, 26 years later... . 


SS-856 chain still serviceable 


sets record 
in cement mil! 


elevator service 


century 
iW 


The more than quarter 
of continuous handling of 1 
materials at a Pennsylvania ce- 
ment mill illustrates the long 
wearing durability of Link-Belt 
SS-856 elevator This 
amazing service under 
extremely tough 
proves that it pays to pick the 
right chain from Link-Belt's 
complete line 
Link-Belt SS-856 
made ot high carbon steel side 
bars with nickel alloy pins and 
bushings. Hardened 
give additional strength plus 


chain 
record 


conditions 


chain is 


sidebars 


Outstanding record established 
in severe, abrasive elevator service 


his remarkable service record € ting. Sidet 
Link-Belt SS-111 tec € 

rain (left) proves tl t I 

need to 


speci 


if 


sel 
bushed ct 
often there's no g0 to 
excessively costly 1 alloy 
to 


! 
d.) 


long | 
Ir 


h 


cast chains get 
Used at an Indianapolis | 
fertilizer plant, this chain h 
dled an average of 75.000 to 
80,000 tons of fertilizer befor: 
replacement The 
un handled 
red 


mainte 


requiring 
previous type of ch 
only 18.000 tons 
four times 


nance. 


and requi 
as much 

Designed for 
abrasive jobs 


Link-Belt SS-111 bushed cl 
offers large joint bearing 
for greater we 

ance and 
in heavy-duty 


faces 
trouble-free 


conveying 


Link-Belt SS-102'4 bushed chain 
extends life of stone elevator 


years ago 


- 


vas replaced 
SS-1024% ch 
tachments at 


his 


OR 


STONE ELEVAT 
rv third link. ¢ 





greater resistance to wear and 
pitch hole distortion. In addi 
tion, accurately machined pitch 
holes assure proper pitch and 
tight press fit of mating parts 

extend chain life. The hard, 
smooth surfaces of steel joints 
repel gritty materials resist 
abrasion 

Link-Belt elevator chains 
are available with ultimate 
Strengths up to 200,000 Ibs 


HEADQUARTERS ! 
sprockets and other Link 
ing and mect 
power tr 


convey 
INSMISSIOI woduc 
by Link-Belt Off 


your near 


LINK-BELT COMPANY: Exec 
Belt Plants, Sales Offices 
Export Office: New York 





Belt 


tive Othces 
Stock Carry 


Africa, 


“BELT 


SPROCKETS 


NK: 


CHAINS AND 
«) I 


Prudential Plaz zg s I 


I 
ing I « Brar s Dis 
Scarboro Toron ; 4 


Representa 


Canada 
Springs 
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why shell castings from 

CENTRAL FOUNDRY DIVISION 
offer new design 

possibilities 


and reduced costs per part 


In the shell-casting process phenolic resin is combined with sand for the mold material. 


This basic difference brings about a great many advantages... . 


Shell-cast castings give excellent duplication of detail since the curing of the shell on the 
pattern produces a hard, smooth mold which is as accurate as the pattern itself. Thus, 
shell molds permit deep pockets and recesses to be drawn, making possible compiex designs 


impractical by any other method. 


Central Foundry Division has been casting by the shell process since 1951. During that time, 


techniques have been brought to a high degree of perfection and control. 


The absence of surface-sand on shell castings increases machine-tool life tremendously. 
At the same time, shell cast parts, being cleaner to start with, reduce or eliminate the need 


for additional cleaning by the customer. 


The reduced machining and waste, elimination of costly cores, better surface detail, in- 
creased tool life and savings in machine scrap, combine to open countless new opportunities * 


for you in both design and cost savings. 


Perhaps shell castings can help you make your product still better and 
at a savings in cost. Shell castings are available in grey iron, alloy grey 
iron, malleable iron or ArmaStee Write us today for your copies of 
the free, factual books, ARMASTEEL and SHELL CASTINGS. Or, tell us 
about your casting problems. Our research and engineering staff is ready 
to employ spectroanalysis, stress analysis, sonic testing, and other im- 


roved foundry methods in helping you seek a solution 
P Y ping y 


% CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION ° SAGINAW, MICHIGAN ° DEPT. 
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Shell molding permitted the 

casting of intricate grooves and 

recesses in this governor body 

which would be too costly by 
any other method 


Typical shell mold showing cope and drag 


Machining of the O.D. was eliminated by shell 
casting this refrigeration compressor head 


Better dimensional control by the shell proc- 
ess simplifies the balancing of crankshafts 








Uniformity of shell castings makes 
automotive rocker arms more 
adaptable to automatic machining 
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Closer tolerances of shell castings 
often eliminate machining on clear- 
ance and non-functional surfaces 
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JOHN — 
Gas Heaters... 





KLIXON 202 Series fixed temperature control 


SNAP-ACTING 
CONTROLS 


help hold field service 
to less than 1% 


“We've specified and used KLIXON snap-acting 
thermostats for several years and our fie ld Sé rvice has 


heen held to less than 1° / Sita 


That’s how the John Zink Company of Tulsa, 
Oklahoma, manufacturers of this Gas Fired 
Forced Air High Boy Heater, feels about KLIXON 
Snap-Acting Controls. 

The Zink Company is another of the many 
manufacturers who have maintained trouble-free, 
dependable service by using KLIXON controls. 
You, too, can benefit yourself and your customers 
by using these simple, snap-acting controls 
available in many hermetically sealed and open 
types in a wide variety of operating temperature 
ranges. 

Write today for catalog THSN it gives full 


details on the KLIXON temperature control line. a en 








METALS & CONTROLS 7 |CORPORATION 


Spe neer Division 1} 3805 Forest Street, Attleboro, Mass 


KLIxON 
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SYLVANIA’S 


miniature flashbulbs give greatly increased picture-taking light. 


General Plate 
ZIRCONIUM FOIL 


Boosts Brilliance of 
Picture Lighting in 


SYLVANIA’S 


New Miniature Flashbulbs 


In developing its new M-25 and M-5 miniature flashb 
bulbs that give picture-taking light equivalent to ordinary bulbs 
four times as large Electric Products Ine. « 
General Plate as a dependable sour for zirconium foil. And 
G.P. Zirconium foil plays an 
the new Sylvania bulbs, because it burn 
previously used materials, producing an ultra brilliant light 
burst with less intern: ire 

G.P. Zirconium foil is av in widths up to 8 inches and 
thicknesses down to 0.00075 inch. G.P. Zirconium sheet 
rolled down to 0.014 inch thickness, can be supplied sheared 
or slit in widths from 14 inches to 0.030 inch 

Sylvania is another of the many hundreds of progressive firn 
who use General Plate’s s led strip and n 

today you can get fli tock, rod, wire and many pr 
rolled ‘shapes at General Plate in cla iu 
ng reactive materials such as Zirconium Zircalloy, Hafniur 
an 


, 


‘NOSE 


t part in the success of 


more efficiently than 


yroducts 

onle 

Jud. 
iud 


id single met Tr 
talum, ete 

For details on G.P. Zirconium write for bulletin IND-16 
to get acquainted with the G.P. Metal product line, write 


for catalog G.P. 1 


A Sendzimer Mill at Gen 
7 m * to 





METALS & CONTROLS 


General Plate Division 


CORPORATION 


1005 Forest Street, A‘*leboro, Mass. 


FIELD OFFICES: NEW YORK * CHICAGO ® DETROIT * INDIANAPOL * MILWAUKEE * PASADENA 
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LY) high-torque low-current DC motor 
covers extended range of output speeds 


The new Cramer Type 800 direct current motor 
offers an unusually wide range of output speeds, 
coupled with low current drain, high torque, high 
efficiency, and excellent speed stability. These features 
make it the ideal choice for timing devices, remote 
control equipment, recorders, signalling equipment, 
communications gear, displays, flashers, chart trans- 
ports, and many other products. 











Wide Performance Range 


Depending on requirements of speed, torque, 
and voltage, the rotor is wound to produce a 
basic motor speed of 960 to 3000 rpm. A gear 
train then reduces this to the speed required 
at the output shaft. Low rotor speeds result in 
lower current drain at all speed-torque com- 
binations, but limit the torque available at the 
higher output speeds. Higher rotor speeds re- 
quire a somewhat higher input current, but 
greatly increase the torque available at the 
higher output speeds. 

The Table at lower right illustrates this flexi- 
bility of design, with a few examples from the 


virtually unlimited range of performance charac- Type 800 DC motor with standard gear 








teristics which it provides. Where very low input train — shown 50% oversize 
current is required, and the supply voltage does 
not exceed 12 volts, the use of the low-speed 
rotor will provide 30 oz. in. at speeds below OUTPUT 960 RPM ROTOR 3000 RPM ROTOR 
3 rpm and 0.5 oz. in. at 200 rpm. The higher SPEEDS LOW INPUT CURRENT HIGH OUTPUT TORQUE 
speed rotors meet the requirements of higher WITH (3 to 12 volts DC) (3 to 30 volts DC) 
input voltages, and provide greatly increased vane VOLT. TORQUE VOLT TORQUE 
torque at the higher output speeds with only a AMPERES OZ. IN AMPERES OZ. IN 
moderate increase in current drain. The high- 2 rpd 16 30) 
torque motor has the additional advantage of rr ; ; ‘ 
speed stability within 10% from no-load to full- 1/6 rpm 16 30 36 30 
load, at speeds below 5 rpm. 3 rpm Jo 24 .64 30 
The examples given in the Table are for illus- 10 rpm 35 8.5 1.04 30 
tration only. By correct choice of rotor winding ‘ ‘ ‘in - 
“te , 30 rpm 35 3.0 1.72 21 
and gear ratio, an unlimited number of operat- s : a : 
ing specifications can be established throughout 60 rpm 35 1.5 1.72 12 
the entire range shown. The motor is also avail- 80 rpm 35 1.1 Wy ye: 8.5 
able without gear train, for output torques of 200 rpm 35 5 1.72 3.5 
0.1 to 0.6 oz. in. at speeds up to 3000 rpm. ; 
900 rpm 1.90 8 

















Specifications Typical Performance of Type 800 DC Motors for 


SPEEDS — 2 rpd to 900 rpm with gear train, 960 rpm Minimum Input Current or Maximum Output Torque 
to 3000 rpm without gear train. 


TORQUE — 0.1 to 0.6 oz. in. without gear train, and 
to 30 oz. in. with gear train. 


CURRENT DRAIN — as low as 30 milliamperes, de- 
pending on voltage, load and speed. 


VOLTAGES — from 3 to 30 volts DC. & RA M E R CC O N T R O L S 
REVERSING OPERATION — with negligible speed dif- = 
ference, because of special motor design. CORPORATION 


GEARS — precision-hobbed throughout, totally en- . 
Box 7, Centerbrook, Connecticut 


For your free copy of informative Bulletin PB-800, write: 


closed and with sealed-in lubricant. 
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DESIGN FREEDOM STARTS WITH ALCOA ALUMINUM 


BELL & HOWELL GOT COLOR + TAYLOR INSTRUMENT SAVED $100,000 ANNUALLY « DICTAPHONE REDUCED PRODUCT WEIGHT 


WHAT DO YOU WANT IN SCREW MACHINE STOCK? 


You can get parts in any color 
with aluminum 

The designer today who wants last- 
ing color specifies color anodizing 
with Alcoa® Aluminum —lustrous 
color that stays new and fresh be- 
cause it’s part of the metal—color 
that does not distort dimensions 


Color means eye-appeal for more 


sales. Would color attract more cus fet 
tomers to your product” Bell & 
Howell asked this question, the 
switched to gold-anodized aluminun 
tor its new Filmovara zoom projec 


Alcoa Screw Ma 


chine Stock adds new beauty 


tion lens. Now 


famous camera and projector line 


Color means eye-appeal for more 


Ss a (go 





GET DESIGN FREEDOM WITH 
ALCOA ALUMINUM SCREW MACHINE STOCK 

















Result: operators now see at a glance 
what’s what, make fewer mistakes 
Color means eye-appeal for better 
identification. Screw machine parts 
of Alcoa anodized aluminum are 
easier to see, stock, inventory and 
assemble. And color anodizing adds 
extra protection to aluminum’s in- 


herent resistance to corrosion 


You buy screw machine stock by the 
pound—you machine it by the foot 
Alcoa 


more parts per pound than steel or 


Aluminum gives three times 
brass. Aluminum machines faster 

cutting speeds as high as 1,000 feet 
Result: alu- 


minum parts can cost less than steel 


a minute are common 


or brass. It works out this way 


1 


aluminum vs steel: machine time 
makes the difference. 
aluminum vs brass: more parts 
per pound makes the difference 
Here’s another way to look at it 
|. Aluminum costs less than brass, 
machines just as fast 
Aluminum machines faster than 
steel and won’t rust. 
3. Aluminum scrap allowance is 
higher than either 
Taylor Instrument Company proved 
it. By converting 40% of its parts 
to Alcoa Aluminum Screw Machine 
Stock, Taylor saved $100,000 annu- 
ally. And Taylor reports performance 
equal to or better than other metals 


Designers who want less weight spec- 


ify Alcoa Aluminum. Aluminum 
weighs less than steel or brass, so 
the end product weighs less. A switch 
to Alcoa Aluminum Screw Machine 
Stock played a major role in reducing 
the weight of Dictaphone Corpora- 
tion’s Time- Master dictating machine 
from 20 Ibs to 12.4 Ibs 

Aluminum weighs less than steel 
or brass, so it’s easier on automatic 
screw machines and uses less power 
Enterprise Manufacturing Company, 
maker of Pflueger fishing tackle, re- 
ports that aluminum gives longer tool 
life and closer tolerances on drilling, 
milling, tapping and machining 

Aluminum weighs less than steel 
or brass, so it’s easier to move, stock 
and handle. Minneapolis-Honeywell 
reports that its men like aluminum’s 
lightness, especially in the 244%” size 


they use 


A free-machining metal, aluminum 
machines as well as free-cutting brass 
Aluminum is machined as fast as 
the machine will run. Dictaphone 
Corporation reports, ““We chase an 
acme thread in aluminum with two 
passes, compared to six or seven in 
stainless.” 


You can polish, buff, brush or burnish 
aluminum screw machine parts. And 
the initial fine appearance does not 
deteriorate—designers no longer need 
to worry about rusting. Bell & Howell 
reports that aluminum ensures last- 
ing, maintenance-free color. 





ai 


Aluminum scrap brings more per 
pound than either steel or brass. 
Argus Cameras, Inc., reports that 
stock 
removal. ““Aluminum’s high machin- 


many of its parts require 75 


ability and high scrap value help 


us greatly.” 


Aluminum provides optimum design 
freedom. Aluminum gives exceptional 
machinability—limited almost en- 
tirely by machine capacity; high elec- 
trical and thermal conductivity; 
choice of any finish—or color; always 
less weight and frequently lower in 
cost than steel or brass. Summation 
fewer restrictions on the designer 
For more about conversion to 
Alcoa 


Stock, call your nearest Alcoa sales 


Aluminum Screw Machine 


office. For prompt delivery of Alcoa 
Aluminum Screw Machine Stock, 
contact your local Alcoa distributor 
Send for Alcoa’s new booklets about 
aluminum screw machine stock. They 
contain direct quotes from design 
engineers, production engineers and 
purchasing agents of leading indus- 
tries on why they switched to Alcoa 
Aluminum. ALUMINUM COMPANY OI 
AMERICA, 865-E Alcoa Building, 
Pittsburgh 19, Pa 


a 
“ALCOA THEATRE" 


te™ 





DEVELOPMENTS 


Flame-retardant XXXP laminates . 


Grade XXP has been on the 
market for some time; and there have been fire 
But, until recently, 
there were no flame-retardant materials that would 
meet XXXP specifications and retain their flame 
retardancy for even a fraction of the life of the 
product 

Now, National Vulcanized Fibre says it has one 
ready to go that is “equal in all other properties 
ind can be supplied with copper cladding for printed 
circuit use, as well as standard thicknesses (*: to 
+ in.) to the regular XXXP grades.” Richardson Co 


ire on the way 


resistant epoxy-glass materials 


Improved thermal controls . . . 


. . are being sought by Bituminous Coal Research, 
Inc. in a three-step program aimed at providing a 
new method for automatic moisture control and a 
new continuous recording system 

Says BCR: Conventional control equipment now 
in use for drying coal and other bulk materials “fails 
in some cases to produce a dried product uniformly 
consistent in moisture content. Wide fluctuations 
in moisture often occur and result in complaints 
it destination.” 

l'o remedy the situation, BCR plans first to study 
adaptation of existing moisture determination equip- 
ment to the drying of coal. Second, to develop a 
method whereby an electric signal obtained from 
moisture fluctuations in the coal stream could be 


Converter-detector tube ... 


that shows promise for applications as diverse 
as energy conversion and frequency modulation, is 
under test at Naval Ordnance Lab. Developed in 
Canada by Adalia, Ltd., it’s called the “Orbitron.” 
Adalia believes it has potential civilian applications, 
not only as a means for converting light or heat into 
electrical energy, but also as a device for measuring 
magnetic fields, and as an electronic component 
As yet, no construction details are available; but as 
ll 


soon as military requirements are clarified, data wi 
be released 


Versatile electron tube is expected to find a wide range 
of applications. Navy hopes to use it in sea mines, guided 
missiles and other electronic devices 
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TO WATCH 


of Chicago is introducing a material that “will retain 
its flame-retardancy for a year or more, exceeds pub 
lished NEMA values for XXXP phenolic laminates 
and resists arc tracking.” Synthane Corp. report 
that an XXXP grade is “in the developmental stage 
and other laminate producers have, or expect soon 
to have, materials of this type 

As they point out, these new grades will be adding 
extra value in the form of flame resistance to prod 
ucts ranging from home appliances to computers 
ind aircraft instruments while retaining advantages 
of the standard paper-base phenolic 


simultaneously recorded on a chart and transmitted 
to the dryer-control system. ‘Third, to field-test the 
new devices in operating pl ints 

For initial laboratory tests, a Quaker Roger 
capacitance-type moisture controller is being used 
but BCR also plans to try out resistance-type units 
In the former, as BCR explains, a stream of coal 
passes between two electrodes, from which a signal 
is transmitted electrically to a recording meter. The 
amount of electricity flowing from the positive to 
the negative electrode is, in this case, an indication 
of the moisture content of the coal 

In the resistance-type uni 


stream of 








DEVELOPMENTS 


TO WATCH 


New uses for selenium and tellurium 


are actively being sought by the newly formed 
Selenium and Tellurium Development Committee 
through a major research program at Battelle Memo 
rial Institute. 

Tellurium has long been a “job-hungry” metal 
But the idea of looking for new selenium uses would 
[he material 
was high on the stockpile list, and demand outraced 
supply. Now, says the latest Stockpile Report from 
the Office of Defense Mobilization, “Because of 
a large shift from selenium to silicon and germanium 


have seemed absurd a few years ago. 


Communicate by ultraviolet? . . 


... It’s more than a possibility, says Joseph L. Ryer 
son, Chief, Advanced Development Laboratory 
Rome Air Development Center. He terms UV onc 
of the most promising media still open for exploita 
tion (the others: audible sound in the sea, upper at 
mosphere, and rock strata; and very low frequency 
radio in the atmosphere and rock strata). 

Although ultraviolet is limited to line-of-sight 
transmission, low background signal and usually high 


Manganese antiknock compound . . 


PE—Apr. 7 
with flying colors, looks even better as an aid to 
tetraethy! lead than as a replacement, Ethyl Corp. 
reports. On a weight-of-metal basis, the manganese 
compound was “twice as effective as TEL in raising 


4 «OF p. 5) has passed its first tests 


in the rectifier industry and substitution of mercury 
and cadmium for selenium in the pigment indus 
try, stockpile acquisitions are being held to small 
amounts.” 

Like selenium, tellurium forms semiconducting 
compounds (lead telluride for instance). It also has 
ability to increase the machinability of steel and 
esents problems in handling because 
t mav be absorbed through the skin 


Battelle plans to investigate both electrical and 


, 
Oppel! But it pi 


illurgical appucation 


Rverson 
5,000 teletvpe channels, 60 wpm 


I 
4.4x10 


would be possible. The attenuation figure 
1 lv better than that of audible sound 


bandwidth are strong recommendations 
estimates that 2 
db) is considerably 
in air too 

What’s needed to put it to work? Ryerson says 
high intensity sources of ultraviolet and suitable 
modulating equipment must be developed; but sees 


no insurmountable obstacles in the path 


the research octane number of gasoline.” But in 
combination with TEL, improvements by a factor 


as great as 6.5 were noted. The new compound 
seems particularly valuable when used in gasolines 


with a TEL content of about 3 ml/gal 


ga 


“ . . ° u 
A good name, “environmental engineering 


. is drawing attention to a new body of knowledge 
and a deserving problem: simulation of field envi- 
ronments so products can be more accurately tested 
and fitted to the conditions they will meet in use. 
It’s an old problem, but new in its breadth and 
intensity, for both civilian and military products 

As yet, few if any engineers bear the title “envi 
ronmental engineer.” 
have the job, and see their function as providing 
the product designer with the information and test 
ing facilities he needs. 

Devising adequate tests is far from easy. As P. H 
Pretz of Ford Motor Company points out, torture 
tests or shock courses, which attempt to evaluate 
vehicles too rapidly by arbitrarily increasing the 
severity of the operation, can be misleading. For 
example, a test route made up of broken beer bottles 


But an increasing number 


20 


would not provide a realistic test for tire failure 
But if some failures had been traced to brief periods 
of high-speed operation in use—normally occurring 
perhaps once or twice a year—these speed conditions 
could be reproduced several times daily, compressing 
the time period without radically changing the con 
ditions, and providing an accelerated test schedule 
with good correlation to normal use. 

In line with this philosophy, the Institute of 
Environmental Engineers, now just 2 years old, has 
set up a committee to produce a Handbook of the 
Environment, covering specific data on temperature, 
pressure, vibration, altitude, humidity, nuclear radia 
tion. Chapters have been assigned to various mem 
bers, and will be published as they are completed. 
The first, on low-temperature simulation and test 


—ARG 


ing, is expected to be ready by August 


PRODUCT ENGINEERING * May 26, 1958 





THE ENGINEERING WEEK 


Aircraft Firms Try New Design Teams 


SEATTLE—Boeing Airplane 
| 


ha ul uunced < witch f 


project” concept to 
concept in a recent realign 
its engineering department 

\ primary reason for the reorganiza 

Boeing, is bette: 


W. Whiting 


a } 


m, according to 
management control. H 

n, chief engineer of 
“As weapons s} 


rganizanon 


} | 
complex, th 
eparating the manageme1 


ind the actual 


become incre 

new setup will res 

tive and efficient « 
Another I 


is the tr 


DOSS! 
i 


¢ h in 


gc 
missile con 
years, company 


Force primarily 


sponsibD 


Time 


onsible for everything, 


etter facilities 


] 
possible for a gi 


are applied to a 
Work assignmen 


i. 
on an Organized Dasis, 
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nnei 


that d 


ded and maximum ti 


ind equipment 


btained 
ral feeling 1S 

advancing 

ts themselve 


that speci 


ith this. From W 
ie, chief engineer for 


the aircraft 


industry, 


plexity has reached the point where a 


mger practical 


Most, 


been trying 


pure Sy\ 
] 


i divers 


North 





Pour Your Own... 
special shape silicone rubber seals of pr 


Wichita, 


of Tru-Scale, Inc Kansas. Reas 


m 7") 


epoxy-glass compression and vacuu olds 


glass prototype parts. Custom molded seals 


for the special molds, and various kneaded 


the polyester resin. To get around this problem, the cc 
proper cross-section out of birch-faced plywood. After ; with Dow 
Corning’s Silastic RTV, it was allowed to sef overnigh The over trimmed off 
The grooves cou Go be rector pec as we 


Seals 1. in dia. and 


and the seal taken out (above 
as U-shaped, and any configuration rather than circular 


V4 x Y% in. cross-section have been made 
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to the problems of intercompany com 
ication 

At Northrop’s 
plane, the system 
product. The 
roduct, the 


needed. With 


Radio 
ganized for the 
the 
support is 


subsidiary, 
iS OT 
more complex 
more group 
products ranging from 
relatively simple “off the shelf” radio- 
ntrolled target planes to guided 
ear missiles, Radioplane gives 
ation to the communi 
ms burden which is part of the 
For complex programs, 
company will use a Project-Office- 
but also will turn 


ious consider 
p system. 


Troup system, 


in appreciable number of jobs over 


to teams made up of versatile engi 
neers who will request group support 
for tasks the teams cannot solve. 
Rocketdyne, Div. of North Ameri 
can, has just announced a Program 
Manager program, intended to im 
prove the coordination and follow-up 
on each of the major programs handled 
by the company’s functional divisions 
An interesting feature of this program 
is that it sets up a Program Engi 


who is responsible for customer con 


neer 


tact as well as establishing and ad 
ministering the engineering plan of 


inage 


: | 
pment work and co- 


acsign ind devel 


ordinates the technical efforts 


d uses a project sy} 


Lockhee stem, but 
ins heavily on specialized support 
void wasteful duplication 


Electric 


> combine 


allows _ itself 
t and group 
In situations where tech 
ilar field isn’t cha 
h, GE says the 
alone works well. But 
of rapidly 
a combination works 


proiec 
I C 


one changing 


British Develop Fully Automatic Transmission 


New Yor« 


chanical 


A fully 


transmission 


automatic, me- 

that replaces 
with a synchro- 
gearbox and clutch has been de- 
Hobbs Ltd 
of Leamington 

Hydraulically 
speeds 


ind is competitive 
mesh 
veloped by l'ransmission 
England 

activated with four 
Hobbs trans 


to its designers, is 


and reverse, the 
mission, according 
more suitable for vehicles of moderate 
power since it av sses of 


torq 
It has been released for use in pas 


oids power | 


converter 


senger and multistop delivery vehicles 
that have 
1.5 cu in., 152.5 cu in., 


transmissions of 61 cu in., 
and 213.5 
cu in. Larger sizes up to 1100 ft/lb 
already in service on buses, 
dumper trucks and rail traction. En- 
gine sizes from 15 to 1500 cu in. and 


t Tgue are 


accommodated 
The driver 
throttle 


up can be 
the 


speed 


has only to open 


Increase of engine 


automatic engagement if the 
lever is at automatic. With the pedal 
fully downward at kick-d 
the gear changes take place at mt uch 
higher speeds so that maximum per- 
formance can be 
Drive is 
gaged when the vehicle stops, reduc- 
ing manual effort in trafic 
rransmission is provided wit 
control 
into 
neutral, Ist, 2nd, 
1utomatic. safety is 
sible or driv- 
ing on icy roads by permitting a lower 
gear to be selected merely by moving 
The 


prevent engaging of lower gears 


causes 


lown position, 


obtained in each 


ratio automatically disen 


h over 


lever can be 
giving 
and 
pos 


riding while a 


moved various positions 
reverse, 3rd 
Maximum 


when descending hills 


designed to 


dur- 


the lever unit is 
ing excessive speed, and reverse can 
going forward 

the four speeds 
reverse of the Hobbs transmission are 


not be selected while 


} 
and 


In principle 








Power path 


obtained. The “A” clutch is engaged for all 
to change from one ratio to another, it is only necessary to dis- 
engage one brake and engage another. There are no compound 


22 


of automatic transmission 


Three-figure diagram shows how some of the various ratios a 


‘forward” ratios; time. “B”’ 


clutch is of smaller capacity than “A” 
transmits only part of the torque in direct ratio. 


ght into operation by directing 
pressure to the appropriate 
and brakes. The “A 
ged for all ratios; to 


nother ratio, 


clutch 
forward 


nd engage an 
re no compound chang 
iltaneous eng 

one clutch 
surfaces ire 
by hydraulic 
iaphr 


gag Cl 
yressure delivered by a pump is led 
th the valves to the 


19 space en 
which trans 


the diaphragm 
ure to the 

l ymopli h \ 
When the oil pres 
d from the space, the 
plate is disengaged by springs. 


changes involving more than one clutch or brake at the same 


clutch as it 
It is used for 


reverse and the smaller capacity facilitates maneuverability 
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Consumers’ Spokesman Blasts Cars 
from Stem to Stern and Tailfin 


Wasuincron—An expert in the field 
of automobile testing and evaluation 
believes standard modern American 
cars aren’t selling because their styling 
interferes with efficiency and passen 
ger safety 
Laurence E. C 
consultant for 


rooks, a 20-year au- 
Consumers 
Union of the US, put it this way in 
testimony before Sen. Estes Kefauver 
and his antitrust subcommittee: 


tomotive 


“A large proportion of cars do not 
find buyers in today’s market because 
he cars fail to come up to a tighten- 


tandard . of what a car should 


} 


like, what it should do, and how 
should behave while doing it.” 

Sen. Alexander Wiley (R.-Wis.), 
l > ] state 
f supply and demand in 


home has a perennial 


wondered if the slack 
autos might be caused by 
At least, Wiley ob- 


yt it’s because cars are 


admitting production 
ption have 
emand, stuck to his guns: 


something to 


backing away from 

k for something 

and wondering why all 
it those little for 

ed parenthetically, 

ing stait isnt we 


4 Ail y 


mndering, we 


37 small foreign cars, of 


styling unless 


ir’s functioning 
er’s functioning. But 
telling Kefauver 


as though mod- 
d only to hinder 
Things aren’t 


th 1gn; 


vies with a practi 


1 styling 


when g 
cal feature, or 
1 safety feature, styling usually wins.’ 
One of Crooks’ examples: “The sharp 
lge formed across the lower edge of 
the sharp instrument panel on the 
1958 Chevrolet. 


nil, its safety value negative 


Its decorative value 
every 
knows a sharp edge will 

m impact than a flat sur- 
The 


nain objection to styling, said 


5? 
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the shoppers’ expert, is that manufac 
turers let it “ride 
other characteristics in a Car 


roughshod” over 
head 
room, for one—which could lead to 
more efficient, safer operation or to 


greater comfort. There is no reason 


why cars cannot be built so motorists 
could travel 50 mph with the windows 
not suffer 


wind blast, he said. 


open, yet wind noise or 

Crooks admitted the late model cars 
steer better, handle better, 

in short, the 
out reward.” Glass area has increased 
and Crooks likes this too. 

But he finds quality is “going down- 
hill”: On a batch of twenty 1958 cars 
tested by 
ran from 


ride better 


“low look is not with- 


Consumers Union, defects 


noisy axle gears, a hole in 


a cylinder, many broken speedometer 
cables, to aimed head 


lights. Quipped Crooks, 


a convincing argument that 


iCat 


mproperly 


+ 


‘This is not 
buy now’.” 
Most of 


manutfact 


urers 
horsepower, whicl 
erating cost in wear and 
“The but 
going from 0 to 60 mph in 


is, | 


charm, not the 


suspect, dub 


ious 


New York Hosts 4th 


Automation Show 
New Yorx—The 


tional Automation 
will be held 


York Coliss 


hibitor clinics of lecture-d 


tions based on operating equipn 
Titles of a few of the 
Automatic Manufacture for High P: 
ion; Automating a Large Low 
Volume Product; The Effective Sek 
tion of Measurements for Process Con 
trol; Electrohydraulic Relays in Con 
trol Systems; Automatic Control of 
Aircraft; Automatic Weighing Whilk 
Conveying; Making Automation 


Work; Automatic Reduction of Lab 


ipers are 


duc 


1958 


oratory Data; Cybernetic Machines in 
Industry; Automation 
Production Lines; anc 
Robert W. ¢ 
tor of Propuct En 
ert E. Abbott, A 
will chairman 


sessions 


Coming 
Events 


MAY 


26-28 
and Ex 
Nati 

Conrad 


AUGUST 
19-22 


SEPTEMBER 
24-25 





THE ENGINEERIN 


G WEEK 





Sintering Concepts Contradicted 


PHILADELPHIA—How do metal part 


et sintered into ul shapes 
Chis phe nomenon has been exp] 
ys, but a 

the l 

unif 
} 

i 


such is not the cas¢ 


nerally it 1 


chon occurs D¢ 


rm 


1 
snap 
Ha DOS 


The metal particles always are ir 
lar in both size and form 


gether in random fashion 
int that geometric model 
structures used as a basi 
+ 


>t 


o explain the process gen 


e led to disappointing results 


APPLY TOPOLOGICAL GEOMETRY 


ent 


innual mec 
wader \ ciatior 
, ; 
Xhines of Carne 
posed il 
ymetry 


hnology pr 


| 
topological ge t 


This new approacl 


I 


: 
it an explanation of the 


the parti 


rT 


sintering 


it the 
join together at one 
points, and as interna 

divide, OI 
framework 


intering ¢ 


AEC Travelling 


4 Fusion Roads 


The Atomik 


1 ' 
C IM pie tel 


} 


until 


} 
Lice 


| 
l 


ember’s meeting of 
at G 


rusk 


neva 
mn d 
iddition to 

AEC last 
ichieved a thermo 
yet, and a working 


still 
All four experimental methods in 


evic¢ 
in 


disclosed by 


on reactor 1s years away. 


O ittempts to heat and compress 


mized deuterium (heavy 
itil charged particles are heated to 


uc 


hydroge n 


: 
millon grees centigrade < 


24 


} il 


ined 


ind are 


1S ity 


eading 


into three sequential stages, which 
? corre pond 


growth, formation of closed pores, and 


to periods of weld neck 
} 


the disappearance of porosity 


Sintering, which is a single geomet 


ind ric process that reduces total surface 


. rea, shows four almost independent 
densification, rounding of 


} 


internal surfaces, closure of 


functions 
interpore 


connections and s¢ 


5 


rregation Of poros 

spaces 

: Densification is caused only by plas 
tic in the 


ind during the final stage when 


into fewer but large 


deformation, except surta 
CC distance ip 


ss of the bod) 
minimization of 


effected bi 
l rusion, 

fl Ww. Bec 
l rect 


: 
atmospher 


vapor transport’s e 


yntrolled by varving the 


ow |} 
may ve 


pressure in the sintering 


] 


} 
| 


three 
confine a 
external magnetic field, then 
charged _ particles 
“magnetic pump,’ 
2) trapping the particles inside a 
football bottle,” 
within which they bounced back 
ind forth thousands of times, and (3 
tting off to a head start by injecting 
D es which already are superhot 
into a magnetic container. 
Although AEC officials 
guardedly they expect to make a good 
showing at Geneva, 


shaped ‘magnetic 


are 


; 
indicate 


they warn there’s 
no proof it will ever be practical to 
make power by such methods 


STAGES OF SINTERING 


FIRST SECONC 

Three stages of sintering 

are represented by compacted particles 
first model, left) before the growth of 
weld-necks has begun in sintering. In the 
second model, the weld-neck growth has 
just reached the stage at which some faces 
have closed. All faces have closed in the 
third model, isolating the internal cavity 
The fourth 


pearance of all voids 


model shows complete disap- 


Timken Automates 
Railroad Bearing Plant 


> 


Timken Roller Bear 
ulwavy Div., can lower buying 
f US railroads. It is a fa 
l ll Dé 


} 
imken fa il ty her 


made 


+ ] fr 


tubes 


deli ers | 

journal bear 

for shipment. Each machine g 
own work with automat 


tric gages 


gage 


pneumatk 


Deviations 
with 


elec are auto 


’ 


ical human 


shift do 
but 


h rrected 
help The 2¢ 


not 


no 
) Opel itors 


handle the 


p¢ I 


directly pieces, 
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spot check for accuracy, and change 
Output 


is about 30 bearings per hour, and this 


grinding wheels and cutters 


can be for 3 shifts per day 

The controls, although automatic, 
are simple to understand. John Rundt, 
chief engineer of Research and De- 
velopment, felt that exotic controls 
could quickly double the price of a 
machine, eliminating profit. Electrical, 
mechanical, pneumatic and hydraulic 
ibout equal status 
throughout the operation. Rundt was 
one 


( ontrols sh ired 


unwilling to state preference of 
each d 
Although 
specified the performance 
the 


the 


another, because es a 


ver 
variety of jobs Timken 


and recom 


mended general design of each 


builders se 
h 


machine, machin« 
lected the components from t 
Hvdrauli 


electric 


Cll 


ontrol 


own 
preferred sources 
panels are vertical, like con 
trol panels 

' 


Emphasis is on close automatic 


quality control. Pneumatic 
hold production tolerances to 
An electri 
checker using phototubes 
scans 45 1 


per minute, 


process 
gages 


surface 
1. 


inch Thi¢ 


eieieien 


1 
complete 


ipidly rotating bearing roll 


y 
5 


itin 
ind throws out any 


re scratched 
Carburizing and heat treating is vil 
tually unattended—a 


first of 


major accomplish 
The Surface 
} 


furnace ibout 


ment, size 
Combustion Corp 
100 x 50 ft includir 
livering 


> |} 


iuxiliaries) per 


forms major perations, continu 


ously de arts with 61 
Rockwell C hardn down te 


depth 


» 1) Oe 
Carburizing atmosphere 


special RX gas made 


1 ’ 
heated, et 


washed, dried, 1 
Pres. W. E. ( ind his staff 
feel that India, England and South 
Africa are ahead of the 
the roller-} 


nstaddt 


Ing on 


that 
every 
this 


At present, how 


per v¢ ; also convinced 


the 


must ¢ 


despite current recession 


railroad entually make 


economy mancuvel 


ever, orders are still few 
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Sylvania Dedicates New Plant; 
Irvine Lists Future Projects 


WILLIAMSVILLE, N. Y 

dent of Sylvania Electric 
Don Mitchell, predicted that $5 bil 
lion of the nation’s expected $47.3 of a B 


The tain cover 
| 


Products, was rigged 
mand. Wh 


pre I Cul 


billion defense spending plans will be 

for electronics. The 
the of Sylvania’s 
Amherst Engineering Lab in this 
falo suburb. 


occasion 


spent 


Was new 


Buf 


opening 


Ihe dedication indicated the stress 
placed on electronics as a weapon in 
itself, and the steps that companies 
like Sylvania are taking to get 


end of the 


into the 
Syl 


vania’s Electronic Div. is prime con 


systems business 


tractor and weapon system 
for PLATO, an 
system for defense 

It also 
manufacturers 


manage! 
anti-missile missile 
of field armies). 

electronics 


showed how 


are moving in On a 


field once monopolized by the air- next 
frame industry, (PE—May 19, ’58, 3,600 mph 
p. 7). The Williamsville lab will sp SOAR p. 
the field of c rbit for 
ures, radar, navigation, and communi rth.” 


cialize in untermea 
cations 
Lt. General C. S. Irvine, Air Fore: 
Deputy Chief of Staff, Materiel, guest 
speaker at the that 
both piloted vehicles and missiles will 
be essential to Air 
“The sequence of pr 
piloted vehicles fr 
with a new version of 
bomber, the 
tion. It will 


countermeasure 


Stage Competition 
for Design 
of Plastic Products 


dedication said 
Force needs 
with 
start 


he long rang 


7ression 


im now on 


predecessor; its firepower 
with the Hound Dog 
guided missile 
“The B-58 
ipproaching the operati 
B-47 


rt for 
rt I 


superson 
will replace the 
supersonic 
B-58 will be rational 
70,000 ft. and 


supp 
ope 
well over 
Mach 2.” 

Departing fr 
Gen 


ym his prepare 
1 that “It d 
people with 22-cal 
B-58 wouldn’t fly, 
and 
wouldn’t do 
“In fact,” Gen 
both 
quirements.” 
Speaking of the B-58, this p 
ication was different than m 


Irvine sai 
minds who said 


wouldn’t mec 


range speed requirem nts 


what it was supp 


Irvine 


exceeded range 


1958 





Cleaner Fuels Arrive 


LinpENn, N. ] 


posits and more power for the gaso- 


Reduced engine de- 


line dollar are promised by Esso Stand 
ard Oil Co. as a result 
and 


of research with 
light 
Ihe developments include a new com- 
bustion 


? 
gasoune 


radioisotopes ultraviolet 


control agent as well as a new 


had long been known, says Esso, 
me of the hydrocarbons in pe 
1 much greater tendency 
But the 
ss? To find 


and Engineering 


: } 
1 tld 


leposits 


ioisotope-labeled com 


ympounds in which “nor- 


yon is replaced by readily 


radioactive carbon 14 


wed that the deposit-form 


These 


carbons were primarily the 
igh boiling) aromatics 
to detect them so 
Here ultra 
inswer. Ab 


Savs 


tep was 
1 be removed 
upp! ed the 
f ultraviolet radiation, 
id indicator. Except for 


mati nstituents 


cs, the < 
f Itraviolet pass through 
e, X-ray fashion 

] of these 
unds does not solve every com 


tion chamber problem 


vithout hi 
I idmits that remova 
mp 
There are, 
ly, some deposits left—and 
cked with the new 
1 agent 
ontrolled-hydrocarbon 


with new combustion 
tro] 


ntrol agent, are now moving into 


the general consumer field in the form 
of New Formula “Golden” 
Extra’”’ 


s, “outperform gasolines 


and “Esso 
gasolines that will, Esso pre 
costing 
2¢ and 3¢ more.” 
’s research on this project lasted 
than a 
1entists 
believe that 
required to pro 
not 
other 
Only 
of a modern motor fuel is 
formed it: the 


alte re d 


ind involved more 
of road tests. Sc 
earch Center 
knowledge 
the fav 


: ; 
rable results could 


been obtained by any 
method than radiation research 

out 15 
; nature rest has been 


chemically General refinery 
change-over and movement of the new 
gasolines to bulk storage was begun 
ibout two months ago. Esso says that 
its premium gasoline has in 
creased more than 10% 


duction of three-grade 


ratio 
since its intro 
marketing. 
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READER TO EDITOR 


Copper Under the Sun 


To the Editor: 
We are very 
solar heating activity and are quite 
familiar with the houses listed in your 
news story (Mar. 10, p. 26). You give 
credit to aluminum sheet as the radi 
int absorbing surface in the MIT 


+ 


House but this necessitates the use of 


much interested in 


copper tubes which are serpentined 
and fastened on to the aluminum 
sheet. A efhicient 
been used in the Arizona House where 
Revere copper Tube-In-Strip is used 
as the solar collecting surfaces in th 


more system ha 


movable louvers. 

We find that, with the exception 
of the MIT House, Revere 
Tube-In-Strip is doing the work for 
solar collecting surfaces where water 
In addition to hot 


systems have 


copper 
rt 


systems are used. 
hot air 
been designed into some installations 
Considerable work in the past was 
done with glass, such as the current 
However, we find 


water systems, 


house in Denver. 
that aluminum Tube-In-Strip is 


being designed in hot air 


now 

systems 
where corrosion is not a problem 

C. J. PLovanicu 

Revere Copper and Brass Inc. 

New York City 


Living Language 
To the Editor 

Don’t let literary 
from using live language like “exotic 
metals” (Mar. 17, p. 66). My Web 
ster’s New Collegiate Dictionary gives 


prudes 


keep you 


“excitingly strange” as one of the defi- 

What better? 

—Roy CRABTRE! 
Florence, Ala 


nitions of “exotic 


Engineers—Part of 
Management 
To the Editor 

Mr. Amann unwittingly has singled 
uit the real reason that engineers op- 
‘Points of 
View,” Apr. 21, p. 37). He comments 
that (EJC’s) 
. . . heavily distorted by including the 


pose an engineers’ union. (‘ 


“salary surveys . . . are 
salaries of engineering managers ty 
Engineers in most companies are at 
present considered part of manage 
ment rather than labor. 
engineers are sharply restricted 


Furthermore, 


in pro 


motional opportunities as long as they 
remain engineers. The only hope that 
in ambitious engineer has to gain a 
high salary, an important position, and 
great prestige is to become an eng! 
neering manager 

If engineers formed a 
engaged in collective bargaining, man 
wement would from that time con 
them beyond the pale. Th 


would be supervised by people who 


union 


sider 


never been engineers, who do 


nave 


not understand engineers or the 


and who would regard eng 


Thev pr 
far re : he Ps f _ _— 
ter to remain on the side of manage 
heln 


problems, 
neers as clever technicians. 
ment, and someday, just possibly, hel 
distort EJC’s salary survey 

James D. SUTHERLAN 


\ 


Pen Name 
lo the Editor: 

The 
writing instruments 
Note,” Apr. 14, p. 7 


ir pen is undoubted 


derivation of 
h 
ian penna 

as a pen, 

used to 
probably t 
used a plume. 
Yennino Cennini, in 
vritten probably after 


before 


iinly finished 


lowing 
“Anchora puoi 
con istile di pionbo; cioe fatto lo st 
due parti pionbo, e la parte stangn 
martellino. (You can 


made of 


ben battuto a 
also draw with a lead stick; 
two parts lead and one part tin, w 
beaten with a small hammer.” 

As for penicellum your derivation 
orrect, as far as it goes. The cel 
part of it is the diminutive 
translated “‘little’”’ yuld also 


thin’’). 


ae 


suffix, 


; ’ 
ally, the 


Incident re is even a 
bility that 
have used 
Also to 
black stone, which comes from 
Piedmont, which is a soft stone; and 
you can sharpen it with a pen knif 
for it is soft. And very black. This 
from Cennini’s I] Libro dell ’Arte, as 
edited by Daniel V. Thompson, Jr. 
FeELIx GIORDANO 
Detroit 


our good Cennino may 
graphite 
draw I have found a cer 


fain 
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“SEAL IN” DEPENDABILITY 
WITH SILICONE RESIN 


Engineers at G-M Laboratories, Inc., 
Chicago, take no chances on the per- 
formance of servo motors intended 
for high temperature or high humidity 
service. They virtually “seal in” depend- 
ability by impregnating the stator coils 
with heat-stable, moisture-proof Dow 
Corning 7501 Resin. 


G-M Labor 


NEW LAMINATES WITHSTAND 1200F 


Heat-reflective silicone-glass laminated 


parts that actually repel heat and with- 
stand exposure to temperatures as high 
as 1200 F are now produced by Swedlow 
Plastics Company, Los Angeles, for us« 
as heat dams and as light, heat-stable 
structural parts. 


Versatile Solenoids More Reliable With sya Enemeted aguas Wire 
New evidence of the high temperature 
performance possible by using magnet 
wire coated with Dow Corning Sylkyd 
Enamel comes from West Coast Elec- 
trical Manufacturing Corporation, Los 
Angeles, producer of miniature sole- 


noids for aircraft missiles. 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 








Invisible Silicone Film Protects Reflector Finish 


Eastman Kodak has found that an easy 
and practical way to protect the finish 
on its newest photoflash reflectors is to 
apply an sili- 


invisible but durable 


cone film. 


m-metallized plastic surface 


photoflash reflectors 


new 


reflective power than old 


red aluminum units and re 


new high in reflector efficiency 


ure maximum user benefit, the com 


has taken every precaution to safe 
After the 


they get a 


iard this finish reflectors are 


1um-coated, clear coat of 


rnish which is topped off by a dip in 


olution of Dow Corning 200 Fluid 


cording to Eastman: “Experimentation 
s established that a very light application 
silicone fluid to the reflector surface 
duces finger-printing and increases scratch 


ind abrasion resistance 


The silicone film is applied by dipping the 
solution of Dow Corn 
200 Fluid of 33 


low-flash 


flectors in a 0.2 
centistokes viscosity 


naphtha The naphtha is 


i? 


illowed to evaporat 
ire packaged ‘i 
Excellent wetting and spreading character 
istics of Dow Corning 200 Fluid provide a 
a smooth 


practical means of applying 


tinuous, nonoily film that is invisible 


heat-stable and water repellent 


tance to oxidation makes it an 


durable 


nongumming, film 

SEAL IN’ DEPENDABILITY 

stator coils are completely protected against 
vibration, oxidation, corona, and moisture 
despite high temperature service. Even after 


100 hours at 300 F, for example, leakage 
resistance of the 5600 rpm motor shown Is 


500 megohms at 500 volts de. 


Other Facts About 7501 Resin: This sol 
ventless, silicone resin has excellent dielec 
tric properties and good thermal conduc 
tivity. It will withstand continuous service 
at 400F and 
500 F 


intermittent exposure up to 
Dow Corning 7501 Resin is ideal for 
impregnating or encapsulating miniature 
and elec- 


No. 509 


motors, transformers, electrical 


tronic assemblies 


NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


“Reactive Silicone Resin Intermediates” recently 
published in Paint and Varnish Production cites 
limitations of 


advantages and copolymerizing 


silicone intermediates with epoxies or short 
medium and long oil alkyds No. 510 


Silastic Adhesive $-2200, an easily applied 


vulcanizing material, effectively bonds 
rubber to metals or to silicone rubber itse 
afte te . 


marked superiority over 


vailable adhesives 


A New Diffusion Pump Fluid” re; 
VACUUM SYMPOSIUM TRANSACTIONS i 
ehensive report on the prop 


of a new diffusion pump 


commercially available by 


poration 
* 


1958 Guide to Dow Corning Silicones—consists 
of 16 
suggesting ways in 


pages filled with data and ustrations 
which you can cut costs 
simplify designs, improve performance and add 


new sales appeal to your Dow 
Cross indexed for handy ref 
all-new Guide 
and uses for the silicone products developed in 


No. 513 


products with 


Corning Silicones 


erence, this includes properties 


recent months. 


Antifoam 8, the lowest silicone foam 
killer, has greater stability than any other water 
dilutable 


able 


priced 
silicone defoamer commercially avai 
Antifoam B will not separate, oi! out, settle 
or precipitate in most applications; retains uni 


formity and effectiveness even under adverse 
y 
Ready to use 


No. 514 


storage or operating conditions 
it requires no diluting or pre-mixing 


Protective Finishes and Maintenance Paints, 
made with Dow Corning Silicones, are available 
from more than 50 formulators listed in a 4-page 
brochure that describes how these heat, moisture 
and oxidation resistant coatings improve product 


No. 515 


finishing, and reduce maintenance costs 





Dow Corning Corporation, Dept. 865, Midland, Michigan 

Please send me 506 507 508 509 510 
51) 512) «513 504515 
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NOW AVAILABLE=— 50 to GOOO rpm 
shell-type, dc water-cooled 
motor with static controller 


HIS infinitely variable-speed motor and 

control system was designed for a machine 
tool company for its profile milling machines 
Reason: air-frame and missile builders require 
all-purpose motorized spindles for machining 
titanium, steel and aluminum 


Contact your A-C rv presentative, o1 
Allis-Chalmers, General Products Div 
Milwaukee 1, Wisconsin. 


Special Allis-Chalmers engineering provided 
a de shell motor and static control to perform 
this duty. With the equipment went A-C 
assurance of nation-u ide engineering service 
to back operation in the field. 


This is one example of A-C engineering 
skill. Combined with a broad line of standard 
motors and national service, it can mean real 
benefits for your process or equipment. 


CLOSE-UP of new Allis-Chalmers de STATIC GRID CONTROL, newly 
shell motor mounted in customer's hous developed by Allis-Chalmers, hos thyra 
ing illustrates compactness. It is water trons to allow for high and low speed 


cooled and has oil-mist lubrication range, and automatic acceleration 
through the entire range 
A-5730 





spacemaker cylinder 


uality Engineered 


to give quality results 


You get more—much more—when you specify 
and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength .. reduces 
manhours and costs in all push-pull-lift 
operations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations. Write for catalog SM 56-2 
with complete engineering details 

rhe Tomkins-Johnson Co., Jackson, Mich, 


Saves spac ©. 


23) TOMKINS-JOHNSON 


AIR AND HYDRA CYLINDERS CUTTERS CLINCHOR 


30 USE READER SERVICE CARD FOR MORE INFORMATION 


with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
.. Standard at No Extra 
Cost! 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
Standard at No Extra Cost! 


ONE PIECE PISTON .. . Stand- 
ard at No Extra Cost! 
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NEW “SELF-ALIGNING” MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH 
Standard at No Extra Cost! 


STREAMLINED DESIGN Oo 
Pressure to 750 P.S.1.—air to 200 
P.S.1. Standard at No Extra Cost 


FORGED SOLID STEEL HEADS 
Standard at No Extra Cost! 





Easy To See Through This Tracing Paper! 


ou’ll make no mistake, nor will your drafts- 
men, with Bruning’s improved “Frenchvel’”’ 
Tracing Paper—you can see right through it. 
The second you put “Frenchvel” over a weak-lined 
drawing or blueprint, its remarkably high trans- 
lucency reveals everything. Your draftsmen will 
trace faster and better because they see what 
they’re tracing more clearly. In your reproduction 
machines, “Frenchvel” will give you faster repro- 
duction, produce sharp, clear prints. 
In addition to its greater translucency—brought 
by an improved transparentizing agent and tech- 





(BRUNING ) 





Offices in Principal U. S. Cities 
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nique of application—‘‘Frenchvel” has exceptional 
strength and durability. It withstands repeated era- 
sures. The pure white, fine toothed surface takes 
pencil and ink beautifully. No leaching, no discolor- 
ing, no odor—even after long periods of storage. 


Make no mistake—the tracing paper you use 
can be a great help or a hindrance. You can de- 
pend on “Frenchvel’’—like any tracing medium 
in Bruning’s complete line—to give you the best 
all-around performance. Mail the coupon below 
for your trial sheets of the paper you can see 


through —the paper that will see you through, 


Charles Bruning Company, tInc., Dept. 54-0 
1800 Central Road, Mount Prospect, Ill. 
In Canada: 105 Church St., Toronto, Ont. 


Please send me my free 8%"x11" trial sheets of improved 
more translucent “Frenchvel” Tracing Paper 
TU cncncsnneeiimminenemannii Title 


Company 


Address 





City County State 





USE READER SERVICE CARD FOR MORE INFORMATION 
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SPRING STEEL .. « 


MONEL METAL... 


BERYLLIUM COPPER . 


PHOSPHOR BRONZE . 


NICKEL SILVER 


0.5 1.0 1.5 


PER CENT DECREASE IN STIFFNESS WITH 100°F. INCREASE IN TEMPERATURE 


How Temperature 
affects spring stiffness 


When service or operating temperatures 
are above room temperature, spring 
selection must take into consideration 
several factors usually of little conse- 
quence in ordinary service. 





These are loss of strength, thermal ex- 
pansion, deflection, drift and hysteresis. 


The first effect — loss of strength — is 
usually the most serious. What happens 
is that the safe stress carrying capacity 
of the spring material decreases at 
higher service temperatures and springs 
of ample strength at room temperature 
may be too highly stressed when heated. 


$f 


These effects may be small in many 
cases, but under some conditions they 
may be important, particularly when 
temperatures vary over a wide range. 
Where an accurately determined spring 
strength at elevated temperature is de- 
sired, the specifications covering load 
test at room temperature should be cor- 
rected for the change that will occur. 
The approximate amount of correction 
for 100° F change in temperature for 
various materials is shown in the chart 
above. 


With today’s increasing high-tempera- 
ture problems in many fields, proper 
spring selection is more than ever im- 
portant. The subject is discussed in our 
latest pamphlet, ‘‘High Temperature 
Springs.’’ Write for your copy. 


Associated Spring Corporation 


General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y 
B-G-® Division, Plymouth and Ann Arbor, Mich 


Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 


William D. Gibson Division, Chicago 14, III 
Milwaukee Division, Milwaukee, Wis 
Seaboard Pacific Division, Gardena, Calif 


Cleveland Sales Office, Cleveland, Ohio 


F. N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn 


San Francisco Sales Office, Saratoga, Calif Wallace Barnes Steel Division, Bristol, Conn 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 
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Engineering problem: 


Pressure-tight fastening of transit cases 


The solution: 


A specially modified LINK- LOCK 


Applied Design Company 
engineers worked with 
Simmons to develop this successful 


LINK-LOCK application 


Simmons LINK-LOCK, with design modifica- 
tions developed in cooperation with the Engi- 
neering Department ol Applied Design Com- 
pany, Buffalo, New York, resolves special 
closure requirements in rigidly specified transit 
cases like the aluminum equipment container 
shown 


Here, the bowed LINK-LOCK engagement 
blade provides the double advantage of main- 
taining constant fastener pressure and permit- 
ting considerable mounting tolerance. This con- 
tainer is just one of many important products 
in which Applied Design specifies standard and 
special Simmons Fasteners. 
Here’s why LINK-LOCK is ideal for use on 
military cases produced to exacting specifica- 
tions as well as on inexpensive commercial con- 
tainers 
e Impact and shock resistant (positive-locking). 
e High closing 
torque 


pressure with light operating 

insures pressure-tight seals where 
required 

e Available in 
light duty 


3 sizes, for heavy, medium, and 

e Compact design...lies flat against case even 
when unlocked 

e Opening and closing by wing-nut, screwhead, 
or hex nut 

e Flexible engagement latch design...can be 


varied to suit different conditions. 


Also ava lable Spring-Loaded LINK-LOCK. 
Ideal for the less expensive containers where 
costs won't permit precision production. Spring 
provides take-up to compensate for set in gas- 
keting, irregularities of sealing surfaces, and 


mounting inaccuracies 


SEND TODAY for the Simmons Catalog for 
complete information and engineering data on 
LINK-LOCK and other Simmons Industrial 
Fasteners. Engineering service is available; out- 
line your particular fastening problems. Sam- 


} les on request 
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Twelve special loop-blade LINK-LOCK fasteners are used in this 


aluminum transit case des gned by Applied Desigr Company. 








Standard No. 2 LINK-LOCK (Med 


head. u ng-nut as sh« hex nut 


SININIONS 


FASTENER CORPORATION 


1751 North Broadway, Albany 1, New York 


K + SPRING-LOCK - ROT K « LINK m K - 


See our 8 page catalog in Sweet's 1958 Product Design Fi 
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Here’s a control valve 


that assures you 


34 


leak-proof 
service 


USE READER SERVICE CARD FOR MORE INFORMATION 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium... at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials—bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from 14"’ to 1”... small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NIcHOLSON AND CoMPANy, 14 OREGON ST., 
WILKEs-BarrE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 
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ReM Fractional HP 
Re-Rated Motors 


NEMA FRAMES 
56 and 48 


MORE POWER...LESS WEIGHT AND SIZE! 


Think of the advantages these new motors offer your products! Many new 
R&M Re-Rated Motors are less than half the weight of former designs. For 
example, the new R&M % hp, 1725 RPM single phase motor weighs 26 
pounds as compared to a former weight of 56 pounds. Performance, torque 
and overload service factors are well within national standards. Lightness 
and compactness have been accomplished by the selective use of lighter 


SPLIT PHASE 


CAPACITOR START 


PERMANENT 
SPLIT CAPACITOR 


POLYPHASE 


OPEN AND TOTALLY ENCLOSED 
SLEEVE OR BALL BEARINGS 
RIGID. RESILIENT OR END MOUNTING 
NEMA C FLANGE 


metals and more efficient double end ventilating. — Trrrrirtrrettett 


Design versatility is an advantage too! R&M Re-Rated Motors in NEMA 
Frames 56 and 48 are available as complete “off the shelf” motors with 
a wide choice of mountings, bearings, mechanical and electrical character- 
istics in sizes from 1 to % hp. They’re also available as motor parts without 
end heads. Write for Bulletin 450-PE. 


Robbins & Myers build motors from 1/200 to 200 horsepower 


ROBBING § MYERS, we. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 
2 Ay, 5 = 

fe Z , ) r ‘ats Ay ry 

Le ‘ 5 ¥: sa f 


® movereus 
MOTORS HOISTS MOYNO PUMPS PROPELLAIR FANS 
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SPECIAL PURPOSE MOTORS 


Where production quantities justify, 
experienced R&M application engi 
neers welcome the opportunity to 
furnish a design best suited to your 
particular power requirements 
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(Above) Cutting 64 inch spiral 
bevel gear on new precision 


gear generator 


(Below) Interior of rotor test stand 
showing Philadelphia Spiral Bevel 
Reducer. 1300 hp motor is in 


background 


Special 1300 hp Philadelphia Reducer 
drives helicopter rotor test rig... 


tors 1 volve 1 pre bler 


precise speed control 


Aircraft Corp., Bloomfield 
tne answer in a special spiral bevel 


hia Reducer driven by a 1300 hp variable 


] 


adelphia designed drive completely eliminated 


1 torque variation previously encountere 
Maintenance is simpler. Precise 
brained at rotor speeds trom 


standard or special 


Reducers will take 
the most severe load 
that all Philadelphia 
j j 


are heat treate an 


en lapped to a mirror 


finish. Helical Gearing is precision hobbed o 
newest, most modern equipment. The 


then crown shave and luction hardaene 


Result: betrer toot! tact, longer gear life 


special applications 


vibration-free and q 
| 


conditions warrant, both ral bevel and helical gear 


n 
can be furnished wit recision ground teeth 


You can select a Philadel a Spiral Bevel Reducer- 


have one specially built—t 1it your precise 
Spiral-Bevel units provid tios as low 

high as 238 to 1. Units ar | 

triple gear reductions—in bot! rtical and horiz 

1 all. Write for y« 


types. Catalog SB-57 describes 


tree copy today 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street ¢ Philadelphia 34, Pennsylvania 


philadelphia gear drives 


Offices in all Principal Cities © Virginia Gear & Machine Corp., Lynchburg, Va 
INDUSTRIAL GEARS & SPEED REDUCERS @ LIMITORQUE VALVE CONTROLS e@ FLUID MIXERS © FLEXIBLE COL 
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B.E Goodrich} 


Rivnuts fasten thin metal... 


provide 6 threads in 6 seconds 


Rivnut is inserted—head held 


miy igainst W K 





REPLACES BRAZED NUT PLATE 





ELIMINATES NUTS AND BOLTS 
One worker installs a Riv 
1 the tubular leg of a portable 


Darbe e in seconds 














Tool lever operates pu 
forms bulge i 


B.F. Goodrich Rivnuts — 
the easy way to cut 
assembly time...costs 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


kx 
B.F.G 


B.EGoodrich aviation products 
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Three-Coil Overload Protection 





Would Have Prevented These 





Motor Burn-outs 


Cutler-Hammer Three-Star Motor Control offers 
3-coil overload relays in all standard starter con- 
structions and enclosures. For immediate de- 
livery see your nearby Authorized Cutler-Hammer 
Distributor. Machine designers and panel- 
builders, open type Cutler-Hammer Three-Star 
Motor Control with 3-coil overload relays re- 
quire no more space than starters with only 2-coil 
overload relays. CUTLER-HAMMER Inc., 
1332 St. Paul Ave., Milwaukee 1, Wis., Associate: 
Canadian Cutler-Hammer, Ltd., Toronto. 
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MOTOR No.1. Even though this three-phase motor was 
equipped with a 2-coil overload relay, the motor burned out 

. and here’s why. Like the vast majority of three-phase 
motors in use today, this motor took its power from a wye- 
delta transformer; and an open phase condition in the trans- 
former primary caused one high and two low motor currents. 
The 2-coil overload relay could not save this motor because 
the high current was in the unprotected line. Why gamble 
with a motor burn-out? Insist upon 3-coil overload relays 
for all your three-phase motors . . . the only dependable over- 
load protection for all open phase conditions. 


MOTOR No. 2. This three-phase motor was operating at 70°, 
full load with a 40% loaded single phase motor connected in 
parallel when one of the incoming power lines opened. Once 
again the 2-coil overload relay failed to detect any trouble. 
However the motor current in the winding without a thermal 
element rose to 152° full load current, while the current in 
the phases with the 2-element relay did not reach tripping 
value. This caused permanent damage to the motor winding. 
This motor could have been saved with full three-phase over- 
load protection. Be sure your three-phase motors are com- 
pletely protected from the hazards of all open phase condi- 
tions with dependable 3-coil overload relays. 


MOTOR No. 3. This 1 Hp, three-phase motor was working 
in parallel with a 10 Hp, three-phase motor when one of the 
incoming power lines opened. While the 10 Hp motor was 
not adversely affected by this circuit unbalance, the motor 
current in one line of the 1 Hp motor reached 140°, full load 
current resulting in a burned out winding. As in the other 
examples, the 1 Hp motor’s 2-coil overload relay proved in- 
effective because the overload occurred in the one line left 
unprotected. Don’t let this happen to your motors. Insist 
upon 3-coil overload relays for every three-phase motor, 
large or small . . . only 3-coil overload relays provide depend- 
able open phase protection under all operating conditions. 


ER-HAMMER 


w* *®Y* 
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FLEXIBLE CONNECTORS, in 


Our iles repres¢ 


BIG space-age problems get 
BIG flexible metal tube answers 


Large-diameter flexible metal connectors in stainless steel and other alloys—to handle expansion 
and contraction, wide range of temperatures, corrosive fluids, high pressures, and vibration. 


Jet engines modern chemical plants rockets, atomic energ\ get the flexible metal hose you need to meet your problen 
plants have created a new technology that calls for new of expansion and cont n. 1 ement. vibration, co 
products The American Metal Hose Division of The rosion, pressures, and temper res 

American Brass Company is constantly working with de- FREE TECHNICAL SERVICE. For engineering assistance on s] 
sign engineers on special flexible connector assemblies to cial products—or for a free p r General Catalog 


meet new problems. showing the full line of standard American Flexible H 
Equipped to work in stainless steel Mi ne l. and alumi- ind | ibing prod cts—w rie eCTiIcall etal H 


num as well as in other alloy steels and « opper alloys, these Division, The 


Anaconda specialists welcome the opportunity to he Ip vou Connecticut 


qn eneve® CONNECTOp. Must move 
THE AMERICAN BRASS COMPANY 


WZ M é R 5 C Aj American Metal Hose Division, Waterbury 20, Conn 
fh So rs ] ’ fyi { { | 


FLEXIBLE METAL HOSE AND TUBING fitt 
NAME & TITLE 
ADDRESS 


a ILANACONDA | ...... 


product 








New VEEDER-ROOT 
Electronic “Count-Pak” 


NTING PACKAGE! 


A COMPLETE COU 


High Speed . . . Electric Eye 
...» “Pulse Stretcher” 
. . » Instant Reset 


First of a new series of electri 
and electronic counting ‘‘ packages” is this Model C 
“Count-Pak”’ consisting of the new V-R instant- 
reset, high-speed (3,000 counts per minute) electric 
counter combined with a light source and photo cell 


Cell and light source can be adapted to _ 
f 


and are permanently 
WA 


USE READER SERVICE CARD FOR MORE INFORMATION 


any application... 


\ 


40 


assembled so vibration can’t jar them out of focus 
0002 seconds will actuate this 


object or space mMov- 


Pulses as short 
device, which means that a 4 
ing at 6,000 feet per minute 
‘*Count-Pak”’ is transistorized throughout (no tubes 
circuits double assurance of 
long trouble-free life. Rugged, 
wide; 5%” high; 6%” deep 
light, reset button, and power 


Write: 


will be counted 


and utilizes printed 


instant action and 


ase oO °4 


compact ¢ 
vilot 


includes 
And prices are i 


Panel 


re 
di 


switch xpectedly lou 


EVERYONE CAN COUNT ON 


Veeder-Root 


INCORPORATED 


ii) HARTFORD 2, CONNECTICUT 


} 


e Chicago 
Montreal 


3, Pa 


. ville . 


L 
Offices 


sree 
s Ar 
ind Agent 


i ¢ 2 -€ Altoo 


in Pr 


Hartfor 


New York sco 


° yeles « 


ncipol Citres 
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Flexibility at \, 
extreme low 


temperatures 
with 


Thiokol. 


PLASTICIZER 
TP-90B 


Impregnated fabric produced by 
Technical Rubber, Inc., West Haven, Connecticut 


Dependable impregnated fabric lity at low tempera- | er acts as an inhibitor against fungus which 

tures is obtained by combining THIOKOL p -9f iften ¢ sf leterioration in tropical climates 

with synthetic rubber. KOL plasticizer OB is also an ideal low tempera 
For example, in developing the new anti uit for eC! ture plasticizer for ylonitrile rubbers, SBR rubber and 

sonic travel, a fabric is requil th: n withstand tremen nat ru Cl t provides excellent low temperature 

dous pressures without air leakage. In addition, it must properties and has low volatility. 

retain its flexibility at the extremely low temperatures of hi i he a a a laa 

altitudes. And, to avoid interference with aircraft operation “ 

FOR MORE INFORMATION: Mail coupon to Dept. 41, Thiokol 

Chemical Corp., 780 N. Clinton Ave., Trenton, N. J. In Canada: 
Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, 
Ontario 


the anti-G suit fabric must be very light in weight. 

A suitable fabric has been developed by coating nylon 
with many thin applications of a special Neoprene / THIOKOo! 
plasticizer TP-90B compound. Aside from providing the ' 

Gentlemen: | 
rP-90B 


Théokol> — ~ 


necessary high pressure and low temperature properties 


CHEMICAL CORPORATION 


@Registered Trademark of Thiokol Chemical Corp. for 


synthetic rubbers, rocket propellants, plasticizers and other mical products O.cancmaiiencnunenanenanseeenenspenesanenénmmnasenel 


Your Nar 
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Figure 1. 


Zero leakage oil sealing a “must” 


in Briggs & Stratton 2% hp engine 


Some oil sealing applications can accept a small amount of lubricant 
leakage or “seepage.” But not the Briggs & Stratton 8B Engine. Here, 
on a 7%” crankshaft turning up to 3,600 RPM, light engine oil must be 
positively sealed in the crankcase at both front and rear bearing points. 
Oil temperature is 200° F with the engine at wide open throttle; and 
external temperatures may range from —30° to 125° F. Many Briggs 
& Stratton 8B engines operate only after long periods of inactivity; others 
are used continuously, a variable which makes the sealing problem even 
more demanding. 


Satisfactory sealing and long, trouble-free service life is obtained by use 
of two special National Syntech® synthetic rubber seals (Fig. 1)—one 
at either sealing point. These precision made Syntechs have a minimum- 
contact sealing lip seating lightly but firmly on the shaft. The steel outer 
case is a precise press-fit for the bore, simplifying installation and pre- 
venting accidental working free of the seal. 


National pioneered Syntech synthetic rubber seals; today offers a com- 
plete line of Syntech and leather seals plus convenient, competent oil seal 
engineering assistance. For data, for practical design help, call the National 
Seal engineer. He’s under Oil Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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a 


7 


230,000-S 


70,000-S 


ce a ; * 6.05 ee eo 
4.) Rah vermin oo Bae SS 


Variations on basic 
oil seal designs 


Many modifications of 
the National 
spring - loaded Syntech 


basic 


oil seal design are of- 
fered. For example, 
where external condi- 
tions require a felt dust 
baffle, National 


10,000-S may be employed. Where 


10,000-S 


dirt or grit conditions are severe, a 
National 20,000-S with leather or 
Syntech auxiliary sealing lip is often 
used 


For applications where 
shaft entry is made 
from the auxiliary side, 
a National 230,000-S 
seal with auxiliary 
leather washer-type 
sealing lip mounted in tandem is sug- 
gested. 


For positive separation 
of low viscosity fluids 
at higher speeds and 
temperatures, National 
70,000-S_ series seals 
are suggested. Basical- 
ly two 50,000-S seals 
mounted with sealing 
lips opposed, this seal may be used 
at temperatures above 250° F and 
speeds in excess of 2,000 FPM. 


Altogether, National offers over 2,500 
basic types and sizes. There is one 
best seal for a given application. Your 
National engineer can help you ob- 
tain it. 
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Limitless as your imagination... 


Rotac reciprocating torque actuators provide 
a positive control for any movement from 
turning watch parts to tipping railroad cars 


, tae 
KLD 
EX-CELL-O 
FOR 
PRECISION 


57-60 


Just imagine the virtually limitless 
applications now easily and economically 
practicable with Ex-Cell-O precision recip- 
rocating Trademarked 


torque actuators. 


FREE—NEW 20 PAGE BROCHURE 


If you move anything, then you'll want de- 
tailed information on Rétac. Learn how this 
rotary power is used throughout industry in 
thousands of applications. Complete with 
photos, schematics, engineering data, etc. 
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Rétac, these actuators transmit maximum 
torque per displacement in a vast variety of 
operations: clamping, indexing, lifting, low- 
ering, revolving, pushing, pulling, opening, 
closing, swinging, oscillating and turning. 
Into each Roétac actuator goes the traditional 
excellence in design, development and man- 
ufacture you have come to expect over the 
years in every Ex-Cell-O-built product. 


945 E. SATER ST., GREENVILLE, OHIO 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS « 
GRINDING AND BORING SPINDLES + CUTTING TOOLS + RAILROAD 
PINS AND BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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> 


pata trom the 
SILICONES MAN 


THIS MOTOR 


44 





LIVES 


IN A 


STEAM 


BATH 


When water accumulates in an underground 
steam distribution system this pump goes to 
work. But during periods of heavy rain, the 
water rises and covers the pipes, giving ofl 
clouds of steam. Failures were frequent. Since 
rewinding to Class H specifications using 
UNION CARBIDE R-620 Silicone Insulating 
Resin, there has not been a single failure! 
lime and time again, where a motor is sub- 
jected to high te mperatures, corrosion, over- 
loads. or dirt. the answer has been found in 
Class H insulation. 

You can easily give your rewind customers 
all the advantages of Class H insulation, be- 
cause R-620 Silicone Insulating Varnish is as 
simple to use as ordinary varnishes. For exam- 


ple. at 450 deg. F.. 


a Class H motor would curs 


Unlocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions 


Union Carbide” is a registered trade-mark of UC¢ 
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in less time than a Class B motor of the same 


size at 300 deg. F. 


The time consuming step-by- 
step curing cycles required by earlier materials 
are eliminated. 

UNION CARBIDE R-620 is easily adapted to 
your shop practice. You will find that it gives 
a hard, tough, yet flexible finish. The proper 
viscosity is built in, eliminating frequent sol- 
vent additions. No additional treatments are 
required to protect against motsture or corro- 
sive atmospheres. 

Find out more. Write for the booklets,““UNION 
CARBIDE Silicones for Dependable Service” 


and “More for vour Silicones Dollar.” Address 


Silicones Division, Dept. P-54, Union Carbide 
Corporation, }) East 42nd Street, New York 
(ss . & # 
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ALLEN-BRADLEY 












BULLETIN 350 


reversing iy 
drum 
switch 





Styled by Brooks Stevens, 
internationally famous 
industrial designer. 


MODERN IN APPEARANCE 


AVAILABLE AS OILTIGHT—  —s mm — = of a = = = = = ee ee ee ee 
FOR CAVITY MOUNTING 


EASY TO MOUNT No ouALITY A, 


EASIER TO WIRE 





INSTANT CHANGEOVER 


FROM MAINTAINED TO 
MOMENTARY CONTACTS MOTOR CONTROL 


A new “quality” standard 


for small REVERSING 
DRUM SWITCHES 
AB 


NOUALITYS 


GOOD-LOOKING 
AND GOOD 
FEELING” 

DIE CAST HANDLE 












WRAP-AROUND 
COVER 

EASILY ACCESSIBLE — 7 s gives complete 
MOUNTING HOLES om , - ‘© sm access to drum 


MERELY LOOSEN 
SCREW AND SLIDE 
PLATE to change from 
momentary to 


SINGLE SCREW 
COVER MOUNTING 
—screw cannot 

fall out 


maintained contacts 


» 


—or vice versa 


INDEPENDENT 
SWITCH MOUNTING 
prevents misalignment 4 . _ ACCESSIBLE SCREW 
: TERMINALS for 
front wiring 


i 


\Wa \"Z \" 


HEAVY CONTACT 

SURFACES for 

long operating life RAISED EDGE 
for base mounting 
without spacers 


TWO CONDUIT 
OPENINGS maximum rating 


2 horsepower 


NEW OILTIGHT COVER PLATE 
FOR CAVITY MOUNTING 





This all-new Allen-Bradley reversing drum switch was designed 
to keep pace with the mechanical beauty designed into so many 


i : ; 

q/¢g of the modern machine tools. 

| sé The Bulletin 350 reversing switch is equivalent to a three- 
, . . 

; ® pole, double throw switch ... and can be used with d-c motors: 


or single phase, two phase, or three phase a-c motors. 
Investigate the Bulletin 350... the new leader of its class... 

in appearance, ease of installation, and operating life. An Allen- 

Bradley quality switch ... in every sense of the word. Send for 





descriptive bulletin. 








ALLEN-BRADLEY 


MOTOR CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 





Pay less for more strength! Tenzaloy the self-aging aluminum alloy needs no heat treat- 
ment! If your aluminum castings are too large or too intricate for heat treatment, if your heat 
treating facilities are limited, if you need superior strength than you get from ordinary heat-treated 
alloy demand “Federated Tenzaloy” developed by Federated to meet the need for a superior 
aluminum alloy that ages at room temperature. Tenzaloy eliminates rejects due to warpage, 
expansion, and internal stresses caused by quenching. Tenzaloy finished properties are stable, 
proved by conclusive test data over a ten year period. No special foundry techniques are required. 
No fluxes. Castability is excellent with sand cast and plaster molds and many permanent molds. 
Tenzaloy will not “grow,” produces corrosion-resistant castings with excellent polishing character- 
istics and anodizes clear white. Write for Tenzaloy Bulletin No. 103. Federated Metals Division, 


120 Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


> 
z 
S 
m 
2 
d 
7 
é 


Iaws 


TENZALOY is one of a complete series of Federated aluminum casting alloys. A new plant in 
Alton, Ill. will soon be in production to satisfy the requirements for Tenzaloy in the mid-west 


§8-28 





Morse’s entry into the speed reducer field means: 


Nobody can service your 


as completely as Morse, 


all four of these power 








Couplings and 
Driveshafts 
Morflex 
Flexible Chain 
Radial 

Nylon 


Eberhardt-Denver 
Speed Reducers 
PoweRgear® 
Worm Gear 
Helical 


Gearmotors 


3 Clutches 


Torque Limiter 
Cam 
Overcenter 


Pullmore 


Chain and 

“Timing” Belt Drives 
Roller Chain 

Silent Chain 

Hy-Vo”® Drives 


““Timing”’® Belt 
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power transmission needs 


because only Morse offers 
transmission components 


IN POWER TRANSMISSION THE TOUGH JOBS COME TO 
REMEMBER: The toughest jobs in power 


transmission come to Morse, because only 








Morse offers one-source service on all four 


of these basic components and backs 
them up with technical know-how based 
on over 60 years’ experience solving power 
transmission problems 


MORSE CHAIN COMPANY, Dept. 4-58, ITHACA, NEW YORK. Export Sales: Borg-Warner International, Chicago 3, Illinois 
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NEW 


ela -leat-tlela 


FLOW MULTI-RANGE 


CONTROL 


at FLOW CONTROL 


elgeleltionarels 
prices 


e extra-sensitive flow control adjustment...for precise 





flow settings 


e temperature-viscosity compensated...no change in 


selected flow rate 


@ available for the first time in all 3 sizes...44”—34"—3;," 


INFINITELY VARIABLE CONTROL—The maximum capacity in a 
given range can be varied infinitely to permit setting the full scale 
of the valve itself to the exact maximum that the system requires 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1194 Dublin Road . Columbus 16, Ohio 


HYDRAULIC PRESSES « PUMPS « MOTORS #« CONTROLS 


50 USE READER SERVICE CARD FOR MORE INFORMATION 


Here's how to solve the problems of uniform feed 
rate ... optimum precision work finish and cutter 
life so vital in modern machine tool equipment. 


With the new Denison Multi-Range Flow Con- 
trol in your design system, you can count on these 
important advantages and features... all pio- 
neered through Denison advanced engineering: 
@ PRECISE FLOW SELECTION ... is made possible 


through a new extra-sensitive control with an excep- 
tionally wide span of adjustment in any given range. 


@ MULTI-RANGE CONTROL .. . allows one model 
to do the work of many—also simplifies your inven- 
tory. Adjustment from one range to another is 
guarded by stops to afford safe, simple, foolproof 
operation. 


@ UNIFORM RATE OF FLOW is assured because 
Multi,Range Flow Control is virtually free from flow 


chang@& due to temperature-viscosity changes. 


@ SURGE OVERTRAVEL VIRTUALLY ELIMINATED 
—by simple adjustment—to avoid erratic feed of 
slides as the valve finds its setting. 


@ BUILT-IN RELIEF VALVE saves space and cost of 
additional piping. 


@ BUILT-IN CHECK VALVE permits reverse free flow 
@ REQUIRES NO EXTERNAL DRAIN. 


@ PRODUCTION PRICED ... and built to JIC 
Standards for operating pressures to 2000 psi. 


MACHINERY DESIGNERS— ENGINEERS! 
Write for Bulletin VFC-3. 


Denison, Denison HydrOlLics and Mauiti- Range are 
registered trademarks of Devison Eng. Div., ABSCO 


DENISON 


drOllica 
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PRODUCT-DESIGN 


MEMOS ©e» ovrez 


Heavy-duty parts 
Making epoxies flame-resistant Metallized phenolics 


a similar flame source for the same time 
a HET-cured laminate snuffs itself out 
soon as the flame source is removed 

This leads to some interesting poss 
bilities. For instance, you can now make 
glass-reinforced laminates that keep prac 
tically all their flexural strength, « 
when heated within the 300-350° } 

You can make potting resins that retair 
room-temperature electrical properties 
high humidities and at ten f 
300° F—and won't feed a fire 


Rugged 


Got a job that’s 
You might 
i part like th 


I 
motive oil 


heat, fri 


For easier casting or wet 


need not handle HET Anhydride hot 


compound hay a flexura ti t f can mix it with ar 


20,000 psi, compres c ng a Curing system that 


he tensil renet 7.000 psi f ratur Toxicity is very lov . 
psi. Their tensile gt /V00 psi oe — You’re on sure ground 


Modulus of elasticity in tension is 3.0x10 u'd like complete inform , 


psi. What's more, the heat distortion point HET Anhydride, methods of us 
of these parts is up around 600° I properties of cured resins, check 
coupon for Bulletins 19 and 43 

Payoff e These properties plus excellent 
resistance to oil, water, and acid, made Bright idea 
Durez 16771 appear h; some of the 

ah Next time you want to put a bright 
properties needed for Chrysler oil ? asthe = ope s - 
tive surface on a part, think of m 


pump gear. After extensive experimenting 
henolic, It may save you a costly 


and testing, Chrysler engineers developed 
the plastic 
part 

Results 


tion step 


For more information or 


Hig! impact Durez 16771 
HET Anhydride—Bulletins 


Clip and mail to us with yo 


How to make epoxies 
resist flame 


Your epoxy laminat ind castings w 


shrug off heat, moisture—even fi if you 








cure them with a new Durez product 


ge ge lhe a PLASTICS DIVISION 


cured with a con Ui ! . nite HOOKER ELECTROCHEMICA ‘ PANY 
in less tl I t 


struction in abi "3 minutes Exposed to 1505 Walck Road. North Tonawanda, N. Y 
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PLASTICS ws euecrricat vesicn 


Drink Mixer and Server...One Graceful Molding of CYMEL® 


Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 








Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 


CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 
which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CYMACc 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 








AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


Offices in: Boston + Charlotte + Chicago + Cincinnati + Cleveland + Dollos - Detroit - Los Angeles - New York « Oakiand + Philadelphio St. Lovis 
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PERSPECTIVES 





in design and development... 


Licensing Road Foreign licensing agreements, which have been called a middle-of-the 

i g ‘ road approach to foreign markets, have grown substantially since World 

lo Foreign Markets War Il. Many companies who had no licensing experience prior to 1945, 
have since then added agreements at the rate of three or more a yeat 

In a recent survey the National Industrial Conference Board covered 
131 US and Canadian firms. It found some 60°, were satisfied with their 
experience in this field and considered it an effective way to develop for 
eign markets. Another 30° approved of licensing under certain condi 
tions, and the remaining 10°, were generally opposed to licensing, or 
regarded it an unsatisfactory way to develop foreign markets 

Called the middle approach to foreign markets—an alternative between 
exporting and direct investment abroad— a substantial proportion of exist 
ing licensing agreements, the NICB says, were entered into without care 
fully considering other approaches to foreign markets. Nor was much 
thought given to how far these agreements would go towards fulfilling 
the long-range objectives of a company. 

“In fact,” the NICB points out, “most companies have never attempted 
to set long-range trade objectives. A foreign concern asks for a license 
the potential income seems attractive; and a deal is consummated. Fur 
thermore, once an agreement is negotiated, top management is inclined 
to forget it until the time comes to renew it, or the licensee decides to ignor 
it and go off on his own.” 

Actually, no one knows the full extent of foreign licensing today There 
does not seem to be any comprehensive data on either the number of US 
companies with licensing agreements, or the total number of agreements 
in force. There are not even reliable estimates of the total royalties and 
other income received from such licensing arrangements. Estimates have 
placed the number of agreements in the thousands and the gross royalties 
at around $500 million a year 

Of the 500 foreign licenses of these companies participating in the sut 
vey: 50.6°7 of the licensees are located in Europe and the United Kingdom 
17.4 are in Latin America; 12.2) are in Asia; 9.0©7 are in Australia and 


New Zealand; 6.2) are in Canada; and 4.6°, are in Africa 


RID Gu ts Financed | Many of the companies with foreign licensing agreements used thei: 
income primarily to help underwrite the increasing costs of their domestic 


R & D programs. By broadening the market for their products abroad 
they reduce the unit cost of research and new product development 

The most common use of foreign licensing is to get around the trade and 
foreign exchange barriers that hold up the free flow of exports from che 
US. A market area may be cut off by the withdrawal of an import quo 
or an embargo on dollar exchange, or by protective tariffs. But even if 
there are tariffs or trade barriers, US manufacturers may be at a competitiv: 
disadvantage in a foreign market because of production and transportatior 
costs. To overcome such disadvantages, US companies may find it desirabl 
to manufacture abroad. Justification for such action was given recently by 
the president of the National Machine Tool Builders Association who said 
that tariffs on machine tool imports were too low and tariffs and fees of 
foreign countries were too high. He said that US tariffs on imports ranged 
from 15 to 20©,, while some forcign countries had IM Pars d fees and tariff 


of about 55©, on | S exports Paul And 
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neered by Tinnerman 


Train maker cuts assembly costs 37% 
with one-piece Tinnerman SPEED CLIPS* 


On Lionel electric trains, one-piece Tinnerman for a complete no-obligation Tinnerman Fasten- 
Speep Cups fasten car trucks to car bodies... ing Analysis of your product. He’s listed in the 
cut assembly costs 37%. Each Speep CLIP Yellow Pages under “Fasteners.” Or write to: 
replaces a grooved screw-machine part and a 

TINNERMAN PRODUCTS, INC. 


special retainer ring. Also eliminated are rivet- 
Dept.12 + P.O. Box 6688 «+ Cleveland 1, Ohio 


ing and crimping operations. 
Specially engineered for Lionel, this Speep 


Cu1P is easily snapped through punched holes. TINNERMAN 


Spring steel fingers compress, then spring apart 

to complete the truck-to-body attachment. Speed Mu 
Perhaps your product can be assembled 

faster, better, at lower cost by a switch to 

Tinnerman Speep Nut brand fasteners. Your 

Tinnerman sales engineer can make on-the-spot 


fastening recommendations. Or he Can arrange 
FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario, GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE. Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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Product 





The Return of 





Derring-Do 











When the pilgrims settled 
heroc Until then tl 
he warriors, the Vikings, the 
much of Napoleon, the pirates 
Boone and Kit Carson, but the 


ng rather than battle 


ic nm 


kind of swashbuckler, the 
timber, oil, ste« 


remembers him 
ground swell of 
th the 192 


i 


inagement 


26, 
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Technical Service Lab 


R. K. HUMKE, Mor 


atings & Sealers Div., Minnesota Mining and Mfg. Co 


vich panel have paid off in product im 

| 
it n wetting behavior and bond reliability 
kept pace as sandwich construction has ad 
to pl itself under widely different environ 
f heat, cold, impact loads, fatigue, corrosion 
t vide choice has complicated the job of select 
th hesive best for a specific application. Her 
lerly ippre ich to the problem the most com 
lhesi for such construction are discussed in 


ind in the accompanying tabl properti 
in types are compared at a glance 


ire other methods for fastening facings t 


selection 
guide for... 


SANDWICH 
PANEL 


tahly | ; 
i 


these advantage 

e As a barrier film, t lu rl n t 

ind ~ t 

eAs an energy absorber, tl! 

ration in I t t t I tatig r 

e As chemical formulations, th in t t 
DI duction n t 

C)dbvi usl t g 

e. Most of tl f ited f in fy 
rt ylu I t 1 feat Anot 9 
i principle: th no st ger than th 
\ l ta 

Base t t tion 

vn into this four-st ( tf considerat 

e Materials being bonded. ‘he adh t 
ind adher t oti I nda facing witl } 
leterioration or deformation 

© Job requirements. Peel, shear, tensile an 
trength requirement ild be compare id W 
vith some know f ASTM test p \ 
idh it ty t vithsta t 
nosture n t if e ext ! | t 


ind fatigue 


e Panel assembly method. Some ad! 
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Resorcinol and phenol-resorcinol 
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Modified phenolics 
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CURING CONDITIONS 


Setting 


ADHESIVE TYPE Method 


Pres- 
sure, 
psi 


Contact 
to 150 


Heat cure 


Phenolic and Heat cure 


Modified Phenolic 


Viny!l-Formal Phenolic Heat cure 


Heat cure 


Vinyl-Butyral Phenolic 


Elastomer Modified 
Phenolic 


Heat cure 


Neoprene-Rubber base 
(including phenolic- 
modified neoprenes) 
Heat cure | 15-250 
Nitrile-Rubber base 
{including phenolic- 
modified nitriles) 


Air dry Contact 


to 100 


15-250 


Heat cure 


Contact 


|} Reclaimed-rubber base 
. to 100 


Polyvinyl! Acetate 


Tempera- 


15-250 


50-500 


TYPICAL STRUCTURAL 
(ASTM 
Reaction 
Open  Byproducts 
ture, Time, 
F min. 


Shear, Tensile, 


psi psi 
(D-1002-53T) (D-897-49) 


200 for 
40 min. 


2000-3000 3000-6000 


240-450 1000-4000 


240-300 Volatile 1000-4000 


fumes 


Water 


8000-15000 


Solvent or 
water vehicle 


Water 


Solvent or 
water vehicle 


Water 


Solvent or 
water vehicle 


Cure at room temperature; 


pressure not required but 
inproves strength. 


1) With catalyst 


ilt spray, humidity, oil, water and aromatic 


wea | 
rut 


Vinyl-butyral phenolic adhesives possess many prop 
erties of the vinyl-formal types. They 


have high shear 
strength at room temperature, but this drops as_ th 
thermoplastic temperature of the vinyl is approached 
In both she 
inferior to the 


popular 


ir strength and toughness, they are 
vinyl-formal 


pplication is bonding metal or 


sOTNIC 
Most 


reinforced 


what adhesives. 


plastic facings to resin-impregnated paper honeycomb 
COrTt 

E-lastomer-modified phenolics get around the major 
inherent brittleness. 


added, 


disadvantage of phenolic adhesives 


By plasticizing with elastomers, flexibility is 


58 


no catalyst: 350 F for 60 min 


2 2500 5000 for modified epoxies 


along with peel strength, and extended high temper 
ture resistance. Solvent removal can be roblem whet 
impervious- sandwich materials are h« 
the film form is used. Forced drying prior t 


Most 


additions are neoprenes and 


removes this problem, however. common 


tomer nitriles, and th 
cured bonds are very 


salt spray. Nitril 


ing here, having the 


resistant to fuels, humidity, and 
phenolics are particularly outstand 
salt-spray resistance of the 
high-strength adhesives 

Neoprene-phenolics are particularly suited for metal 
these materials will take th 
ibout 250-400 | 
drying the applied adhesive to 


sandwich panels because 


high curing temperatures ifter force 


1 tacky state at 180 |] 
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STRENGTHS 
METHOD) Creep and Service Method 
Fatigue Water and Humidity Temp. Flow Characteristics Solvents of 
Peel, Resistance Resistance Limits, °F Application 
Ib /in. width 
(D-903-49) 

2-15 Excellent Good 65 to 500 | Self-filleting; no vola- None Knife-coat 
tiles so unperforated Roll-coat 
honeycomb can be used Filn 

0.5-5 Excellent Good, withstands 40 to 200 Heavy film thickness Ketone Sp t 

6 FPL® cycles required Alcohol 

Good Good Excellent 65 to 300 Medium to heavy None pray b 
thickness required for F t 
honeycomb cores F 

8-10 Excellent Good withstands 6 FPL 65 to 300 | Self-filleting heavy Alcohol-tolu Spray 

cycles syrup, diluted with blend . t 
ketones for spraying Fil 

Poor Excellent Good, withstands 6 FPL 65 to 300 | Not self-filleting, but None F 

cycles adaptable to honey 
comb and porous cores 

15-50 Excellent Good, withstands 6 FPL —70 to 250 Not self-filleting, but Ketone pray t 

cycles and 2000-hr adaptable to honey- Toluol ‘ 
water sock comb cores; thin syrup, Nophtho-ket F 
penetrates porous blen 
6-25 Excellent Excellent, 6 FPL cycles 70 to 300 cores Wate 
15-40 Good, second Good, second only to 70 to 250 Ketone 
only to neoprene-base Wat 
neoprenes adhesives 
75-80 Excellent, also 
good impact 
resistance 
6-28 Foir Good, second only to 40 to 200 
nitriles; water dis- 
persions are fair 
Thin syrup to mastic; Naphtha pray or t 
6-20 Poo Better than GRS water 20 to 150 _ for porous cores, use Wate 
types, poorer than GRS mastic or water type 
solvent types 
Fair Fair RT to 250 Not self-filleting to W ater Brush 
honeycomb; brittle Roll-coat 
after euring at 275 F Spray 
3) Forest Products Lab accelerated weather test cycles; (4) Two-part acid curing system available; (5) climbing-dr 
fore bon DI Fatigue and impact indwich 
trength ge f1 5 | Resistance t p ( f 
nd plastic fi llent ints can sustain high t nt 1 al 
mitint f lon veriods. Wood-to-n te 
ids often h in phenolic primer wher« Acid-catalyzed phenolics 
traight phen r re n henolic adhesives are th id lighter color th 
primary bonding agent. In film form, neoprene-ph« r¢ nl t 
nolics give high strength bonds between metal hon ther porou I f 
omb cores and metal facings, with highest strengths be either a vinyl-phenoli ist phen 
obtained when a special wetting agent ipplied. N idhes! ( p t t I 
mal temperature range is from 70 F to 300 F. al 
cies ania ak i Ei oe is Oe ek THERMOSETTING-THERMOPLASTIC 
room temperatut Although th 
Nylon-phenolics offer excellent adhesion to many ften term 
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Number of misfit assemblies . . . 

will depend, to some extent, upon whether production is ‘‘unifo 

Uniform is when acceptable parts are chosen from a large number 
are made on a one-ct-a-time basis. Normal production implies ma 
automatic or semi-automatic machinery. In this example, range 

parts A and B (T, and T,) allows same overlap, T, but number 
shaded area) is less when production is normal 


EQUATIONS PREDICT 


Chance of Misfit in Assembly 


Tight tolerances aren’t always necessary—sometimes you 
can gamble on wider ones that save money and will often work 


satisfactorily. But before gambling, know the odds 


Ww. HANKA, Dipl. Ing., Military Aircraft Factor 


y, Cordobo, Argent 


in hen I—FITTING TWO PARTS 
hat involve ™ f , 
nst ex 
m expense. W ice 
ed careful machining 
ince of actual misfit 


Whether to take tl 


ehand just what th 


ensioning parts realis 
m tight t lerances, w« 


when working 


mating part 
number of ass« 

will be rejected whether because of too littl 
much clearance. Probability of misfit here assumes 
production is uniform (sometimes called ‘ rectangular 
hat is, a part with maximum or minimum dimension 
and one with average dimensions have equal chances 
of appearing for assembly. By using a graph, probability 
for uniform production can be translated into prol EXAMPLI 
ibility for normal produ tion vhere most parts h ( 


mean din n; a few have ma min dimension 
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Risk of misfit .. . 


when two parts are assembled together is given 
by nomogram. Curve relates risk for uniform 


production to risk for normal production 











} 


clearance fits, others 
production is uniform, how often 
rive interference ht? 
All tolerances are multiplied by 10“ for convenience 
n computation. 
=36-— 0=; 1 = 36 
36 ' , 2 36 
33 ‘ ) 


0.766 or 76.6 


Normally one would subtract 76. from 10 t 
23.4 the chance of clearance fit. To obtain it 


but now 7 


mpi te as before. 


FT 


LS 
(2) (21) (33) 
When tran 


then a,, a. and b, are all negativ 


gressed tolerance T 


reduces to 
7? 
2 (7 4) (7's) 
lution by nomogram 


ittached 


which is easily adapted to 


The nomogram hown abov includes an 


62 


n between probabilities for 
xluction. Notice that as w ap 
mes negligible and 


hes the value of w. 


as W 


ipproaches D, Y pproac 
| 


EXAMPLE 

0.004) has 
What is probability of interference fit? 

Since T (0.002) is less than T, (0.004) and 1 
0.005 A line is drawn be 
Another line, 
2 and previous intersection with p axis, 
The curve shows, however 


shaft (0.00: 


+0.003: 1.00 


assembly, a 5-in 


to go into a 5-in. hole 


nomogram can be used 
tween T, 4 and T; 5 on nomogram 
between 7 
intersects w axis at 10 
that a 10% chance of misfit in uniform production is 
equivalent to w ] in normal production—a very 
small chance of misfit 
[he nomogram is also valuable in setting tolerance 


yn two parts where a given clearance is desired 


EXAMPLE 3—A slide fits within a guide and a cleat 
ince must be maintained between the two mating parts 
Experiments showed that for a slide 8 in. wide, the 
clearance should be a maximum of 0.0090 and a 
minimum of 0.0030. Tolerances on the slide were set 
at +0.00 and —0.0040 and on the guide at +0.0030 
and +-0.0080—with nominal dimension being 8 in 


With these tolerances, max clearance is 0.0120 and 
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min clearance is Max clearance exceeds max 
allowable cleara by 0.0030 (T). Probability 
getting clearance of more than 0.0030 is found on nom 
gram when T, 50 and T 30. Probability 
is 8% inn 


Without tigl ning yleranc it is p ssible to get 
fewer parts with ’ fit and still maintain very 


th too tight fit. Dimen 


that each pal has same range 


rween parts are reduced 


rances by 0.0016 in. (to +0.001¢ 


reduces probability of getting parts with ods 
more than 0.0090: from w, = 8%, t EXAMPLI 
And probability of getting parts with 1 0.002: 
less than 0.0030) increases t 
in dimension, cleat 


eptable limits for 


Keeping 


hown in 
EXAMPLI 


I 


Ts 


re all negative because individual 
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when to use 


to indicate 


completed movement 


Usually a pressure switch is picked to 

check pressure... but here is an example 
of using it like a limit switch, to check 
location. Article also compares advantages 


and limitations for both switch types. 





















































End-of-travel indication 

is given when piston passes port and actuates pressure 
switch (sketch at left). It is positive and senses pressure 
level as well as position. Valve shown above is 


solenoid-operated, but may also be manual 


ec. &. OPE 


Electrical Engineer, National Automatic Tool Co., In 


UrDOS 
] a 
] 


rood 
examp! 
line 
n reached 
in help limit 
is ] " ’ y ] 
bushings into he . and provide warning signals when 
| remotely lo 


: —— 
that a cylinder has com 


moved into position, and 

rotating shaft has triggered 

t whether the cylinder contains 

or if the clamp holds firmly. Because 


operate remotely they must b 


working togcther 


m has been achieved at 
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Three cylinders must move 
before signal reaches pressure switct 


circuit is same as for single cylinder 


Electric circuit 
for position indicator above signals completion only 
if both pressure switches functior One switch can 


orrec position he the proper pressure 


PRESSURE SHOWS LOCATION TOO 


f 


EDITOR'S NOTE 
and component 
Advice for 
s possible 
Switch Can 


abstract 
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DESIGN 


Underwater Eye 


nas 


Salvage operations require the self- 
propelled carrier for this submarine 
television camera to maneuver 
somewhat like a helicopter. It’s 
powered and guided through circuits 
carried in the same cable that 
brings closed-circuit TV signals to 

a control panel on the mother ship. 


Hydrobot was developed by the General Engineering 
Laboratories of American Machine & Foundry Co 
for the US Navy’s Bureau of Ships 
asked to previde a stable but maneuverable plat 


Designers were 


form for the camera—one that could be guided 
from shipboard while finding and examining sub- 
merged objects. Carrier takes the camera to depths 
of 300 ft and maneuvers at speeds up to 11/2 knots 


Variable-frequency power . 


: . 
es t three propulsion motors that det 


rmin¢ 
i 


mi ntrolled by peed 
ntal drives. Vertical 
oyancy chamber. All 
hp and have stators 


ils are used 


leeve bearings 
rearbox which 
stainless steel 


1 pl 


mponcnts he exper son ra com 


iilosophy led fe implicity in all under 


wit : +} 
AITY ith Cile 


shipboard equiy 


FEATURES 


Buoyonty chomber 
\ Air tonks 


_orive 


~. 2 
ya 


Camera 
: 


Tubular frame 
mes a buoy mcy 


ind the T'\ 


urtanks 


camera 
hamber act 
ranc¢ seals and s¢ 
vater speed 


1 depth and speed of 


at the shipboard | 


ittitude of the camera a1 I"\ quality 
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No Mast on this Lift 


... Yet the load moves straight up instead of 
swinging through an arc. It’s done with compensat- 
ing links that shift the pivots as load arm is raised. 


Elbolift’ truck weighs less; stability, maneuver- 
ability and visibility are improved. The lift was 
designed to meet a particular need of the can- 
ning industry—handling coils of rolled tinplate 
stock shipped on pallets. Continental Can Co 
wanted a truck that would have sufficient head 
and elbow room inside boxcars. It presented the 
problem to Automatic Transportation Co., Chi- 
cago, and B. |. Ulinski, director of design and 
development, devised this lifting mechanism that 
met requirements. The truck is also used for 
loading the can-making machines—its fork blades 
fold to form a ram that fits the coil’s eye 


Coils are strapped .. . 

to 52-in.-sq pallets that are loaded in 

enter the 8 x 8-ft boxcar d 

e the ir’s t 

each and are st d three-high when unloaded 


forks to tilt fro: back to 5° forward and hav 


; 
aoors and manctver insic 
l 1 ] 


1} 


motion, for stack alignment. Maneuverability was obt 
steering 

Straight-line lifting action is result of adding links A and B to th 
mechanis! ic | im is raised by link A which arcs rearward 
hydrauli 
ind the k rm t thi on counteract the 


ws 
the swinging y moves ti 
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PRODUCT DESIGNS 


Welded Stampings Form 
Mounting Plates 


Only three stamped parts are needed now to 
assemble mounting plates for electric window 
positiorers in many makes of cars. They are 

a gear-support plate; right- and left-hand 
motor brackets. 


As many as five different-shaped mounting plates may be 
required for a single car design: left and right front door 
eft and right rear door or rear quarter windows, and tailgate 
windows for station wagons. This shows why the Huppower 
Div. of Hupp Corp. has developed a universal mounting plate Assembled 
that fits most domestic and many foreign cars pentatearh a 
we Orive assembly 


nintec 
piales 


c— 





y 


‘ . <= “~e. 

4 ie ‘ @) 

4 COn \ s 

New design ~~ 
is assembled 


s— Old one-piece design 


A 
KO) 
oe 


universal plate 


PRODUCT ENGINEERING * May 26, 1958 





Coolant 
is Key to 


Rapid Boring 


High-pressure cutting oil here forms a 
hydrostatic bearing that centers the 
boring bar, also flushes chips into the 


hollow tool as fast as they are formed. 


Result: long holes bored 3 to 8 times 
faster than with conventional lathes. 


A high-capacity cooling system keeps oil 
temperature around 95 F in this machine 
called the LeBlond-Carlstedt Rapid Borer 
designed to get maximum speed and cutting 
accuracy from modern tooling. It can solid 
bore, trepan or counterbore holes from 5/16 
to 41% in. dia. The manufacturer is R. K 


LeBlond Co., Cincinnati 


in serrated conical nuck 


Workpiece is held . . . 


p idle spring-! ided O-rin 
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Boring side 


Vibration is controlled 








VACUUM STEEL 


Where forging applications require bigger ingots, vacuum pour- 


a. H. STOLL, Chief Metallurgist 


Bethlehem Plant, Bethlehem Stee! Co 


ing (also see our cover) insures against flakes, reduces nonmetal- 


lics, gives better ductility. Already proven for high-strength 


forgings in large sizes, method shows promise in other fields too. 


er has been broken. The advantages 

have paid off in sound forgings 

than previously possible They are made from 

sots poured in vacuum. These forging ingots are 

into shafts of turbo-generator units and promis¢ 

possibilities for large forgings in other critical, 

stressed applications. Vacuum pouring means 

d ingot costs, but these are offset by the reliable 
ngs that result. 

breakthrough was 

larger turbines and generators with better efficiencies 


turn leading to a need for larger rotors. But sound 


timulated by the need 


Hydroge n could 


hafts of such size weren’t eas\ 
ll. 


; 


mally diffuse suficiently out of small steel sections, 
was trapped in large ingots. It was responsible for 
the flakes and microcracks that contributed to failures 


h damaged expensive equipment and even cost lives. 


whl 
lherefore, manufacturers hesitated to build units hav- 
ing rotors much larger than 50 in. dia. That limit no 
longer exists now that vacuum pouring gives ingots up 
to 120 in. dia 

A rival method—vacuum melting—gives even purer 
ingots. But it is not practical when very large ingots 
are needed—nor is there any need in many applications 


for the extreme high purity possible with vacuum melt- 


70 


ing. It was confirmed at the Bethlehem 
pouring in vacuum will adequately remove 


ther impurities to a harmless level he mol 


of metal is poured through a vacuum chamber that 
illows de-gassing to occur while the melt is filling an 


ingot mold. By using conventional melt 


ing t 


equipmen 
the method eliminates one of the main roadblocl 
large-scale vacuum treatment: After the ingot is poured 
the vacuum has done its work and is no long¢ 
Che ingot is then allow solidify norma 
uncovered chamber 

The method 1 I be r refractories and 
tional personne! extra equipment 
more processing ste] it can go wrong while making 


1 pour. But for larg idded expense pays off 
in the long run 
very large forgings 


where rejection means not only replacing the 


T) 
| 
ilso losing up to six mot 


Development Costs Were Cut 


1 


The promise of a sounder product justified buildin 


a 250-ton vacuum pouring unit. But to cut development 
costs and time, a 7-ton unit was built concurrently 


Experimenting with this pilot unit 
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Giant shafts for turbo-generators are now possible, 
thanks to vacuum pouring. Photo at left shows 
molten steel dumping into one of twin 250-ton 
molds where it will form reliable ingets for rotors 


+ 


(Molten steel stars in this TV screen p 


qvacuum pouring is watched by meta 


ts obvious 


than 


expensive 


it was completed month 


unit, extra time was available for 
n the large unit was completed, it 


ly 


immediatel 


techniques w 


TV Helps Too 
The pouring 


ll ist metals are mi 
ven when it is aged , EDITOR'S NOTE: Other app 
inadium-moh dustrial tool, are covered in 
same ultimate Vacuum Coatings Go Indu 
’ 1] limited to decorative use 
ICTADI\ higher d , 
} " ' ’ many industria! applications 
ductility, this ad ige allows the steel t c 
' : , h. OH , ance and miniaturization 
hardened to a hi I ile strenet yt it : 
lar n I i I With HeT allo Vacuum-melted A y 


( t] rol dium-m bdenut Trace ron n 
I i chi NE ‘ hum grac pit Gives advantaae 
and induction prc 


and high-tempera 
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SPINNING HOUSEFLY SOARING MISSILE 























A fly walks on a turntable—he’s mystified by a force 


urging him to his left . . . A missile soaring over the 


Northern Hemisphere feels the same force—but to the right: 


CORIOLIS ACCELERATION— 


Here’s an analysis that reduces the mystery 
to simple equations and also shows how the force affects 


specific mechanical components such as planetary gears. 


NICHOLAS CHIRONIS, 4s: 
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ROTATING PLATFORM 











Coriolis drift + « « illustrated by rotating platform. Left: ball thre 
but strike C. As viewed by B on a “rotating tran 
seems to curve under influence of an acceleration 
an “inertial” or “fixed” frame of reference, ba 


also seem to curve to right from any other point 


a force to be reckoned with 
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CORIOLIS Parameter 





Latitude, Parameter, Latitude, Parameter 


degrees sec-' x 10-‘ degrees sec~' x 10 





CORIOLIS ACCELERATION— 
a force to be reckoned with 





movement 
tvphoons t 
distance 20 x 5280 asia war 
; Jo way from th 
velocity 3000 
, . flected eastward, 


mind 
1S deflected VC 
: . 
phere, tron b 


celeration 


veep 
Ne iT 


7 ) 7 
tables to comps polar exp 


Germany’s giant World War tow ird the 


186 ft 


* Bertha, underwent a Coriolis drift of al the South Polk 
mile when shelling Paris from a distance leftward a 

[he problem is even more pronounced Coriolis accel] 

lern-day missiles. the migration of birds, 
Returning to that ball being thrown from on per f Pennsylvania State 
m to another, if the moving platform made one revo birds may have a 

lution every 12 sec, the ball was thrown at 20 ft/s tect slight 


ind the players were 10 ft ipart, the drift would be ground speed 


; 
| 
I 


graphical 
x 20 = 21 ft/sec? however, 
which 
forces 
earth’s 
21) (0.5)? = 2.6 ft ae ve 
ome 20 
Ihe Coriolis acceleration is involved in many other possibl. 
ophysical phenomena. It causes moving water to Alth 
t off to the right in the Northern Hemisphere. Thus nrst g 
rivers such as the Mississippi erode the right bank morc with homing 
than the left. It is reported that more than 80% of it State Coll 


ic bl 


asymmetrical valleys on Long Island have a steeper values cxists I 


t slope. This effect has also occurred in Siberia ac- pigeons 
rding to two Russian scientists, Slavsov and von Baer 
the effect being stronger in the higher latitudes flew toward thi 


he motion of winds is highly affected by Corioli ignificant, giving 


f tl ‘arth didn’t rotate I II § 
ition. If the earth didn’t rotate, air cu ents REPRINT of this article can be obtained for your reference 


file by checking No. E25 on one of the Reader Service card 
inside back cover. For other reprints available ses Current 


move in a fairly simpl pattern—hot 
the equator ind cold air from the p 
ol 


to the equat r. Th | be littl ator Reprints” listing in this issue on page 131 
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CORIOLIS application to planetary gears 


nachine components in 

me rt is moving o1 ly which is rotating 

lative to the ground o1 f the machin In 
these cases, the Ci riolis el 


vectorially to the other 


eration must be added 
lerations normally con 


= ubsolute velocity of P to fixed frame o 
d with the motions reference 
A good example occurs with planetary gears where "pn = velocity of P relative to link 1 
unbalance in the system may cause vibration and position vector measured in the moving 
fatigue failures. The system in this diagram has been coordinate system with a magnitude equal 


' ‘ . ' o length o > am direction fro Vto P 
analyzed by J. O. Predale, Associate Professor in to length of M P and a direetion from M to / 


Mechanical Engineering at the Newark College of Engi Equation (1 ed graphicall istructin 
neering. Computations are for one position only. the velocit | 
Giver ; 

Ven 


. O(6.5t 
10 rad /see 10(6.96 In 


oo ; 


2? rad sor tt on + 


x Ml 


Deenet @ 
> Sun a 
(2) Sun geor 
(3) Plonet geor 
(4) Internal gear 
fal raAnctant 


/ : 


/ 


A 


acceleration of 


Coriolis ac 


A; 1 ws 
wi" (PM) = 6§56 in. /sec* 
2w, Ven = 2(10) (30) 





| Compact momentary .. . 
two-position valve is air-actuated. In this C 

a single puise source ir nere’ trigger 

tions. Control-air pressure raises left spoc 

Output spo 

equa 

spoo! are nc 

pressure drops « 

output spoo ana pres riz ° ocked output 


In similar manne ne pulse drops oufpu 


PNEUMATICS: 


valve with a memory 


HANDLES LOGIC CIRCUITS 


As in electrical circuitry, the logic function called 
MEMORY can also be used in valving air. The valve 
holds the position last called for, is therefore useful 


in automatic sequence applications. 


RUSSELL J. CAMERON, Pres., Ross Operating Vo 


witch ha 


latest wish 
in the past tew 
icting pneumatic 
that can do 
iot the only logic function 
l functior AND, OR, NOT) are al 
example, ordinary control 
ypened befor flow Cal 


inv one in tran 
nt OR. NOT is simple; 


n ignal to halt flow. 


MOMENTARY-TYPE MECHANISMS 
MEMORY is handled easily bi momenta 
\ ngl brief pr ul lectri 
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& ahoust 


Supply 


“~* Bleed oritice 


3 Standard 2-way and 3-way... 


valves can be arranged, but not sin t 


ply f 


ary action. Brief pulse of sole a 6 send 
and D, whict 

rt pi 

p 


Solenoid 


Return spring 


4 Non-momentary valves... 
sucn as th imple two-r t 
require c eneraiz 


undalanced 


2 Two-solenoid momentary . . . 


valves, called Class |, move mechanism to one extreme positic 
when solenoid A is pulsed, to the other when solenoid B 
pulsed. Each position locks at end-of-travel: (A) and (B) have 


levers and latches; (C) and (D) have cams and detents 
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fi. 


Pulse 


Line Condition 


Number 


closed 


Pis pressure;  € is exhaust 


5 Counting with air... 

is possible with stacked momentary valve units. Each 
unit 
Fig 


J 


j 
nit 


‘ 


of 


output is pressurized for 1 pulse out of 2 


] Shown is two-unit stack; output is pressur- 


for first 2 out of 4 pulses (see table). For 3 


output would be pressurized for first 4 pulses 


f 8. Adding one unit always doubles number 


f pulses required to pressurize (or exhaust), and 


| | 


ignal will operate a valve 


d off-normal position. A 


to make it function as a 


ry devices now available are Class I 
solenoids, Fig. 2. All can actuate bal 

such as pilot-operated valves) that require 

le holding forces at the end positions, but choice 
is more critical if it must hold against an 


spring-loaded valve. Disadvantages of these 


mon tvpes have been their complexity, large size, 


ely short life (compared with ordinary solenoid 


, double actuation (Class I), non-matched speeds 
ponse (quicker in one direction than the other), 
‘ften their cost. Sometimes elaborate systems are 
standard valves for momentary action, 
ged,” air-actuated, Class IJ momentary 
1 is designed to overcome most of the 
ious objections. Its compactness makes it particu 
idaptable to logic circuitry 
ny electric, hydraulic and pneumatic circuits that 
logic functions are discussed in previous articles 
ditor’s Note). Fig. 5 shows how a counting cir- 
in be made by simple stack-up of standard air 
[his counter could be used, for example, to 
parts coming from an automatic assembly 
ur distinct signals (two pulses, two removals) 
one cycle and actuate a control valve which 
ht operate a sorter. 


tt; 


THE BI-STABLE SOLENOID 


hanical latching for momentary valves has proven 
far, but a solenoid that holds magnetically at 

















each end of travel with signal removed (bi-stable) may 
have possibilities. Study to date indicates de is practical, 
but ac is not yet as dependable. Here is how th 
solenoid works: 
lhe armature is semi-permanently magnetized as 

pulls home, and therefore holds after solenoid is de 
energized. Reversal of potential (or alteration of ac 
wave form) drives armature to opposite end of travel, 
and remagnetizes it to hold there. Experence has been 
poor with ac because of difficulty in timing cut-off of 
potential to coincide with peak of right polarity. 


EDITOR'S NOTE: Tips for automatically controlling air, 
electric and hydraulic circuits appear in numerous previous 
articles: 

“Switching-logic Functions,” Aug ‘57, p 196, explains the 
AND, OR, NOT, and MEMORY concepts. “Hydraulic Control- 
valve Circuits,” July ‘57, p 197, describes several control 
circuits using pilot, sequence, and other typical valves. 
“Compressed Air for Push or Pull,” Oct 14 ‘57, p 72, shows 
how air valves and cylinders can be used for sequence oper- 
ations. “Relays for Step-by-step Circuits,“ Nov 11 ‘57, p 101, 
summarizes role of stepping switches in automatic control; 
and “Simplifying Relay Control Circuits,” Nov ‘56, p 162, 
outlines a graphical algebra method for representing switch- 
ing circuits. 

Several detailed abstracts help round out the air-relay 
story: “Design of Pneumatic Relay Circuits,” Mid-Oct ‘56, 
p J8, uses electricity-air analogy to describe several simple 
circuits; and “Fundamentals of Pneumatic Control,’ Mid-Oct 
‘56, p J18, pictures 13 circuits for sequencing purposes 

Conversion between electrical and pneumatic units is dis- 
cussed in two additional abstracts: “‘Nomograms Relating 
Hydraulic, Pneumatic and Electrical Energy,” Mid-Oct ‘56, 
p J22; and “Pneumatic-electric Relays,’ Mid-Oct ‘55, p J20 
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REPLACING A GROOVED PIN 

in this application, Rollpin 
serves aS a step pinina 
ratchet wrench adaptor. With 
its light weight and high shear 
strength, Rollpin functions 
perfectly cuts assembly 


costs 


REPLACING A KEY... . Rollpin 
demonstrates its ability to do 
away with precision toler 

ances, in this heating system 
damper arm. Faster, cheaper 
and more satisfactory than 


previ S assemblies 


REPLACING A RIVET SHAFT 

Rollpin serves as an axle for 
the sparkwheel of a cigarette 
lighter. No riveting or thread 
ing necessary faster as 


bly. Note flush, clean fit 


REPLACING A COTTER PIN 
Roll; im asse mbly time 
shorter, service life ten times 
longer. Vibration-proof flus! 
fit. Easily removabk 


REPLACING A SET SCREW to 
fasten automobile brake han 
lle a short length Rollpin is 
elf-retained in the hand grip 


ul 
but can easily be driven into 
r-drilled hole in shaft for 


simple handle removal 


REPLACING A CLEVIS PIN... here 
Rollpin holds firmly in clevis 
permits free action of moving 
member. Rollpin application 
shown is the plate of a home 
workshop tool 


REPLACING TAPER PINS . in 
the assembly of precision dif- 
ferentials eliminated cost of 
taper pin reamers and the en 
tire reaming operation. Roll- 
pin costs less than a taper pin 
and installation is cheaper. 
T hey remove easily. 


Rollpin replaces 12 different fasteners 


REPLACING A HEADED PIN 
this hinge n appl 
Rollpin 
© ] } 


t ih 


REPLACING A HUB ON A GEAR 
Rollpin self-retained in s] 
is simply snappe 1 int | 


to | 


REPLACING A DOWEL PIN 
Rollpin is used her _ 


REPLACING A 


BOLT AND NUT 
R s fasten 


7 


i 


REPLACING A RIVET Rollpin 
serves as { le shaft for 
r-loaded electrical inter 

{ This electrical 

ufacturer re 

vet failure pre 

ed at the 








WHERE CAN YOU USE 
THIS SIMPLE FASTENER? 
_ 

Chonnn — ; 








Rolipin is the slotted tubular steel pin with chamfered ends 
that is cutting production and maintenance costs in every class 
of industry 

Drives easily into standard holes, compressing as driven 
Spring action locks it in place—regardless of impact loading, 
stress reversals or severe vibration. Rollpin is readily remov- 
able and can be re-used in the same hole. Made in carbon steel, 
stainless steel and beryllium copper. Write for samples and 
information, ELASTIC STOP NUT CORPORATION OF AMERICA, 
2330 Vauxhall Road, Dept. R47-52, Union, New Jersey 








ASTIC STOP NUT CORPORATION OF AMERICA 


2330 VAUXHALL ROAD, UNION, NEW JERSEY 





[VU ways O EMPLOY SCR 


Vhree basic components of screw mechanisms ar 
actuating member (knob, wheel, handle), threaded device 


screw-nut set) and sliding device (plunger-guide set 


Se. Rotatable nwt, 
Stide ~ moves wh : 


3 Ny 























a 























LS 


Differential movement . 
Nut can rotate 


s of different pitch Wher 


in same direct 
























































Screw and plunger 








are attached to knob. Nut and guide are stationary. Used 





screw presses athe teady-rest iaws for adiustment. shaper 
: regulation 
Screw can rotate 
t only the nut move 


lathe tailstock teed 


























Concentric threading 
Opposing movement 


gives differential movemer Such movements are useful 
»f lateral slides; adjusting members or other screw wherever rotary mechanical « on is required. Typical example 
ictuated parts can be achieved wit! opposite nana i a go bottle valve ere Ow opening is combined with easy 


threads 
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a en’a 2068's: 
2330 VAUXHALL ROAD, UNION, NEW JERSEY 


MF 


AFCHANISMS 
O FEDERICO STRASSER, Monkewit: 


— 






































J AY AEN aa WYVAY 
\ 
<= 
Locking nuts 
re 

nulfanecu Vv Axe of gear ore at nont 

i\€ na > Ww T t 

ur setur where pe c } 

a Lock screw Lock screw 
a (pressure) (tension ) 
e_ r 2 | Ae 
NYY i | i 
Ps | : C . —> 
Ga) | Z 
> - | =} 
7 3 
| ! 
| | 
A 
Work — (A) (8) 

| ! 
aa i 




















Screw-actuated wedges... 


n fixture & These are just tw 


locating pir A) and hold work ' Lock screw (Cc) 





many tool and diemakir 


tor these rew actions 


Product Engineering 


—y 
2 Aha. antnan ANANTA? 





























































Adjustment screws . . 


are effectively locked by either a 
pressure screw (A) or tension screw 
(B). If the adjusting screw is threaded 
into a formed sheet-metal component 
(C) a setscrew can be used to lock 
the adjustment. 





a 
NEWS FROM FLEXONICS ‘sat 


BELLOWS APPLICATION fl 
ENGINEERING ecto sares eee 


in new or unusual applications 


BELLOWS SEAL VALVES 


the answer to industry’s demand 
for leakproof, maintenance-free valves for critical service 











“th tf 


Wis 
YUU 


























Are the Economical Answer 


Le ding 
metallic 
the 

I 
quantity 


fabric ite 


sion resistant metals. Leading \ 


imnutac 


ple now. Bellows used in conjuncti 


tt 


ng technol gy of the pro FLI 
lustries plus the expanding plied 


has radical of high temper 


XON met ' 
t + virtually ar ae Engineering Assistance 
0 neet Vil iil} i \ midi 
ire, h oh pressure 
{ nedia. FLEXON bellows f 
nan’ ¢ ( i ane t} ten il | h 
| 


h iS made 


} lt Se iling requ 
in stainless st 
This Sallie monel 
other types of « 


ictivity by design n by the design 
sealing projects. signs illustrated 
commonly in use in industry 
Metallic Bellows The bellows is attached to a 
mounted between the valve body a 
iuthorities a ree that tl bonnet The stem of the valve 1S 
bellows seal is the answer to tached internally to the bottom 
m. Flexonics is meet ng this of the bellows 
t\ economically and It} 


production The bellows are 


d trom a wide range of 


pli 


BELLOWS DIVISION 


Jf 
ton 


l tl | / 
turers are ipplying nis prin 4 { ee oe 
> {> 
i+ dA L 
{ 


vith conventional packing provi le a 


satety te 


iture without the maintenance 


hI ities ked 1351S. THIRD AVENUE + MAYWOOD, ILLINOIS 
pi mMIemMs oO conventiona pac eC 


} 
vaives 
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In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints ¢ Aircraft Components 
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6 these diagrams and formulas 
will help in... 


WHEE! 


rENEVA 


DOUGLAS C. GREENWOOD 


Assistant Editor 


num De r turns ¢t 


make 1S limited ow, 


Geneva mechanism . . 


can theoretically have fron 
4 to 12 


and crank 


is Enough to co 
dia 
right-angled triangle on 


are xnowr 


the 


Product Engineering 


Bz mozmamauma 


Complete 
Mechanism 


where it is cut by oa leg of the angie 


angle on the drive is 180 minus b 


rest of the mechanism outline 


(Continued on page 85) forces to which the mechanism 


will 
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omple 
ot ain er 


subjected 





MULTI-FLEX 


* oe 
Which Multi-Flex 
% 
e ss b | ‘ 
his Dempster- ster, } i-Fle at pleatec 
application OST SOMES 2% Peete Dumte, sate ex ar plate 
e - bines a rubber-anc bric strength to resist gouging and 
your engineering 
problem 


ibrasi 


of rubbe: 


t yy 
i 


ess that 

r strain of the 

{ diameters and 
Inside diam- 


service trom 


~ 


bs 


_ , 
1 this flour sifter ulti-Flex boots function a tte 

U.S. Multi-Flex is availablk wick Plex . — 

socks « \ fte ur to the bin. Circular motion of 


extendability of the SOCKS, 


range of diameters and shay r can be ; 
the sifter 

engineered to your specification Sere , 
Multi-Flex sol this problem and far outlasts fabric socks. 


Mechanical Goods Division 


‘ F —— ar 
} ever y ro + | Rishhe ew Fx H R f r nt 
you nev >. Rubber’s New é enter, N.Y. 


RUBBER 
V 


WU vic. (VV. 
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GENEVA WHEEL DESIGN 


mozmamama 


Hypothetical star radius . . 
DESIGN FORMULAS 


would be practica 


’ for 
Otherwise R w always be the 
ensure t ; 


naint 


Center distance A 


Angular displacement 


Angular velocity 


Angevlar acceleration 


| 


Max acceleration 


Practical star-wheel dia 


\ 1 
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POSITIVE PULLEY 
ADJUSTMENT 


This positively linked speed 





control system reciprocally 
adjusts the variable pitch 
pulleys. Every speed setting is 
positively fixed and is not 


affected by variations in load. 

















New Worthington motor drive gives you 


ACCURATE SPEED REGARDLESS OF LOAD 


() r et the need on a W rthington ind momenta 
nie need mot irive +} , mitt 


WORTHINGTON 


—— =. Fant. 





NEW COMPONENTS 
P= Tale Myre amg 1.1/7.) &—) 


Clutch Disengages 
at Predetermined Position 
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NEW COMPONENTS AND MATERIALS 


Roto Mig. Co., Nenia, Ohi 
eo nside back 
UI 
Minneapolis 
Honeywell Regulator Co., Control Device Aluminum-bronze alloy 
Div., 2747 Fourth Ave. S.. Minneapolis, f t 


~~ ., 
9 Oo © 


High-temperature bearing 


Indus 
son Rd 


Altai In 50 NacQuester 
Nlount \ non, \ ) 


Captive nut assembly 


n Nifg. ¢ Commerc 
100 River St... Waltha 


Gemco Electric Co 
Mile Rd Detroit 4 


Hydraulic accumulator 


ONTINUED ¢ 
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CLEARPRINT 


FORMS, CHARTS and GRAPHS 
SAVE YOU TIME AND MONEY 


Easier on the eyes 











Designed for rapid, accurate use 





Erase without ghosting 


Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are printed on #1000H watermarked 
Clearprint, America’s leading techni- 
cal paper. The accurately printed soft 
brown rules are easy on the eyes...Ideal 
for ready plotting and photographic 
prints. Sheets will not become yellow, 


brittle or opaque with age 


1. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 


3. LOGARITHMIC FORMS 











4. TIME PERIOD FORMS 


Cl it is ‘ 
for your protectior 
f 


r the watermark 


Special graphs and forms 
can be made up on s! 


viding quantitie 








CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 
— £ # § | 


Le A iw Pr "INT Send me Clearprint samples, with pricé 


EY wre we ee 


“FADE-OUT” PAPER Have your representative call ; 
TECHNICAL PAPER 


FORMS - CHARTS - GRAPHS 
THERE 1S NO SUBSTITUTE 


Demand Watermarked Clearprint 
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New Parts and Materials continued 














Pavne Mig. Co., 7317 mal St., P.O. Boy 


% } S. Houston 


ee a 


This quick demonstration at your desk 
will show how to get superior, more economical 
fastening with TOWNSEND LOCKBOLTS* 


In a few minutes we can show how the hole better than other fasteners, 
Townsend lockbolts will give you have high tensile pre-load, make a 
superior fastening at lower installed more rigid joint and provide an effec- 
cost and improve your products. A tive liquid seal. Available in both 
Townsend engineer will demonstrate steel and aluminum alloy ina variety 
the ease with which they can be in- of diameters and lengths—two head 
stalled, and prove their high resist- styles 
ance to vibration and shock. For a demonstration of how 
Townsend lockbolts provide a Townsend lockbolts will improve 
higher clinch, or clamping action your Tastening while lowering the 
than rivets, and more uniform fas cost, write to Townsend Company, 
tening than nuts and bolts. They fill P.O. Box 237-D, New Brighton, Pa. 
"09 


Replaceable nut element 


*Licensed under Huck potents RE 22,792; 2,114,493; 2,527,307; 2,531,048; 2,531,049 and 2,754 


Nutt-Shel Cx 
SII Airway, Glendale 1, Calif 


ownsend wip fener grerysecrfi 


COMPANY + ESTABLISHED 1816 


Sales Offices in Principal Cities 


(Continued 
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advertisement 


+ . a 

am 
air circuitry: 
a sales tool for you Air is booming as an industrial control medium. Air 
Circuitry* has recently been applied to jobs where it never would have been considered 
a few years ago! Westinghouse pneumatic engineers have designed and installed Ai 
Circuitry systems for original equipment which have boosted production and cut time and 
labor expenses for a wide variety of industries including electronics, textiles, automobiles, 
chemicals, and aircraft. 

The benefits of advanced air control are well known among plant engineers. But you 
can apply these advantages with the same happy results in your design of machinery used in 
manufacturing operations. 

SELLING ADVANTAGES—No other medium offers such safety . . . such dependability. 
Above all, only air can offer such economy: the medium is free and available in limitless 
supply; the devices are not expensive; and repairs can be made easily by unskilled personnel. 
These are all-important factors—factors which sell factory and machine shop supervisors! 

SEE FOR YOURSELF. We'll send a qualified control engineer to your plant. He will 
show you if and how pneumatic control can improve your present design, and he'll esti- 
mate the cost of conversion. If we can’t give you simpler, more reliable controls, you 
don’t owe us a cent; our service is free. 

Let us study your control systems. Let us improve them, with air. Just write to West- 


inghouse Air Brake Company, Industrial Products Division, Dept. DT5, Wilmerding, 


Pennsylvania. Give us a description of your line of machinery, and the type of control 


it is now using. We'll do the rest. 


Remember, Westinghouse has led the world in the design and manufacture of 
pneumatic devices for more than 90 years. We bring world-wide experience to the solu- 
tion of your control problems. We bring world-wide service to those who use machines 


equipped with Westinghouse Air Circuitry. 


*Aim CincuttTry is the Westinghouse term for application of p 
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Practical 
Design Tips 


Number 2 of a series. 


7 











J 
ST” 
Os ae 


t 4 
TO STOP SMASHING DIE STOPS, substitute a Vlier Spring 

Plunger for the usual square-head screw. The plunger 

actuates the automatic stop perfectly and, unlike the screw, 

never needs adjusting no matter how many times the die 

is resharpened. Available in four models: 50 sizes. 


























| 








’ 
be ‘ 
TO LEVEL MACHINE TOOLS, electronic racks, benches, etc., 
use the standard Vlier leveling pad. The pad swivels to 
7%° each side of the center line; adjusts automatically to 
uneven surfaces. Unique ball-joint design distributes 
weight over entire pad surface 


New catalog now ready! 
Send for your copy today. 


USE READER SERVICE CARD FOR MORE INFORMATION 


| (aa 


Substituting simple, off-the-shelf Vlier Tooling 
Accessories for complicated, custom-made devices 
in both tooling and original equipment applications 
can result in important savings. Why not put them 
to work in your plant? 





TO CUSHION SHOCK as the bed traverses, this surface 
grinder manufacturer uses two Vlier Spring Stops, reduc- 
ing wear and tear on the machine. These clever, spring- 
loaded devices, ordinarily used on fixtures where the 
absence of side walls prevents the use of spring plungers, 
are now available in three standard sizes: 3 end pressures 
Special sizes made to quantity orders 





TO GET NEW IDEAS on how to save with Vlier Tooling 
Accessories, send for new 28-page booklet “Typical Appli- 
cations of Vlier Tooling Accessories.’ It suggests dozens of 
ways to use these time-savers in both tooling and original 
equipment apptications. Write for your copy today 


Insist on Vlier Tooling Accessories... 


there’s still no substitute for quality! 








ENGINEERING / 


CORPORATION f 








8900 Santa Monica Bivd., Los Angeles 46, California 
A Subsidiary of Barry Controls, Inc. 
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why ORANGE szaccereo ROLLER BEARINGS 


carry heavier loads--run more smoothly -- provide longer life 


STAGGERED ROLLER DESIGN 


By using many short rollers in staggered 
arrangement instead of fewer long 
rollers as in conventional bearings, 
Orange “Staggered” Roller Bearings 
provide ovtstanding advantages for 


and 


, highly-stressed pre- 
cision applications. They do the work 
of larger straight roller bearings — save 
space, weight and cost—assure long, 


MORE ROLLERS SUPPORT THE LOAD 


End views of ‘“‘Staggered”’ roller bearing (left) and 
conventional bearing, show how many short 
rollers distribute the load over a multiplicity of 
contact points within the loaded zone. 


HALF THE CHORDAL DISTANCE 


Staggered rollers, with closer centers, provide a 
much smoother running bearing. This is especially 
beneficial when rolling sheet or foil, and provides 
better tone in rotogravure printing applications. 
More pins add greater rigidity to the cage. 


i! | 
Cm: 
Mi 
A =} 


GREATLY REDUCED ROLLER SKEWING 


For a given angular misalignment, a short roller tends to 
skew only a fraction that a long roller will skew. Each 
row Of rollers aligns itself independently, whereas a long 
roller has the tendency to skew along its full length 


tigtatititrtitprtrtys | al 
| ! N <4 
| \ t 
a - a a “+ 


ee I, 


REDUCED EDGE LOADING—BETTER FATIGUE LIFE 


Dimensional deviations of component parts or uneven 
loading cause edge loading of rollers. Illustration shows 
greatly reduced effect on short staggered rollers compared 
with long straight rollers 


Available in a complete range of sizes interchangeable with other bearings in the 200 and 300 series. 


WRITE for 40-page Engineering Reference Manual giving full specifications of ‘‘Staggered”’ Roller Bearings 
and other Orange Roller Bearings. 


Le]. 7 .N, fe] = 


ROLLER BEARINGS 
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ORANGE ROLLER BEARING CO., Inc. 





ain 


Needle Bearings — Staggered Roller Bearings a 
Journal Roller Bearings — Thrust Roller Bearings 
Com Followers 


551 Main Street, Orange, N. J. lant 
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New Parts and Materials continued 


simplifies instrument installation. Availal 
vith travel shaft ranging from 4 to 64 


] 


r dual potentiometer 


in resistan valu f 


GIVING YOU 10, 20, and 50 k. Acceleration 
t} resolut it | G ! 
bce “rear mc. F. QO. 

Box 2112, Riverside, Calif. 


Circle 11, inside back cover 


5 So, 
gates SSS fia -~ f 
ait ce 
ogee patie >. 
f . 


Bidudekd 


= 


Pressure-compensated valve . 


n¢ Sc s adjustabl 


Bunting today covers a new area in the engineering — a. car dak 
and manufacture of bearings and machine parts. To the 8 al 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 

facilities for engineering and manufacturing bearings 

and parts made of Sintered Powdered Metals. 


; 
t 


In an entirely new plant with the very latest ds ii ne Cia Deeenaiies 
equipment, Bunting now attains the position in the Inc., P. O. Box 64, Glenview, Ill 
Sintered Powdered Metals field which it has long held 
in the field of Cast Bronze Bearings. 


Circle 12, inside back cover 


Welding dissimilar metals 


A competent group of Bunting Sales 
Engineers in the field and a fully staffed 
Product Engineering Department put at 


ey) your command, comprehensive data and 
O% facts based on wide experience in the 
i designing and use of Cast Bronze and 


Sintered Powdered Metal Bearings and parts. 


Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 
Sintered Powdered products 
and their composition, 
manufacture and 
application. 


s is thei 
ickel steel, a material with pro; 
BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS rties that make it especialls suitable f 
OF CAST BRONZE AND POWDERED METAL temperature applications to about 


The Bunting Brass and Bronze Company «+ Toledo 1, Ohio «+ Branches in Principal Cities (Continued on page 96) 
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Wherever your hydraulic machinery goes 


recommend Shell Tellus Oil 
































Its performance and name are the 


Other Outstanding Shell 
Industrial Lubricants 


same around the world 
Shell Rimula Oils —{ ese . Shell Tellus Oil is 
engine ; fluid for complex hydraulic systen 
Shell Talona R Oil 40 : . : oxidation, rust, sludge-format 
; ae it nationwide popularity 
Shell Alvania Grease 2 
You may be glad to k 


Shell Turbo Oils 


Shell Dromus Oils 


For more complete 
Oil Company, 50 West S50t! é ¢ 
or 100 Bush Street, San Francisco 6, Ca 


"Registered Trademark «i7y 
A\\ 1] 


SHELL TELLUS OIL SSHELY 


Shell Macoma Oils— ! 


Shell Voluta Oils | 
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| New Parts and Materials. continued 


Save Cost of Threading! SRasess-takame 


Circle 13, inside back cover 





Also These low-cost, vibration- 


ELIMINATE proof, tempered spring steel 


PALNUT fasteners assemble 
fast—hold tight on unthreaded 
--Drilling zine die-cast studs; also on 


--Notching 


for unthreaded rod and wire of 


H steel, aluminum or brass. 
cotter pins Key-operated plug 


prevents entrance of plug 











outlet in locked position. Locking m 


anism projects a nylon safety bar. Bar is 
PALNUT SELF- THREADING LOCK NUTS — retracted by turning key to unlocked posi 


Form deep, clean threads on un- for ion. UI approved plug eliminates haz 
threaded studs or rod while tightening load-carrying ' r 

s of accidental or unauthorized use of 
Provide vibration-proof grip on studs, ; . : . 
whether seated for load-carrying, or electrical appliances and power tools Re 
unseated as a “stop” nut. Adequate tails for about $1.75 Yale & Towne 
prevailing torque keeps nut in position Mfg. Co., Chrysler Bldg., New York 17. 
Hex form fits all standard tools for 
easy fast assembly. Washer base spans Circle 14, inside back cover 
holes and slots. Also available with 
sealer washer. May be removed and 
re-used. Sizes for 1/8*, 3/16" and 
1/4* dia. rod or studs 





PUSHNUT® FASTENERS -- ACORN TYPE 


Simply push or tap on unthreaded rod, 
wire or rivets to lock securely. Saves thread- 
ing, notching or drilling for cotter pins 
Locking grip at base resists removal 
Smooth contour of Acorn Type C covers 
rod ends. Type CK has open end, assem- 
bles with rod end flush with PALNUT 


Type C (closed end) Six sizes from .120% to .312” dia. rod or wire Type CK (open end) All-steel hub “a Sa 


for assembly of sprockets 





ears, couplings and 


PUSHNUT® FASTENERS -- FLAT TYPE H PUSHNUT® FASTENERS -- TYPE W 4 pment is adaptable to var 


length of product itself. WI 


g pI 
a companion steel split tapered bushing, 
I I 


1} 
il 


} 
n 


ising over-a 
it 
t 


enh sed Wil 


only a hexagonal head key is needed for 


> installation or removal. Alloy st 
, , é : pression setscrews mount flush 
4 ‘ a surface. Hubs range in size from 2 


Qs , SS thats coll cenii ; 
Quickly push on unthreaded studs, rod or Made of heavy gauge, tempered spring steel in. OD and each hub will a mmoda 
rivets to provide tight, rattleproof assem- with powerful gripping action when pushed bushings with varying bore sizes. Li 


te 
st 
blies. Four gripping teeth, long spring arct on unthreaded rod or axles. Will not cock, prices ran from $4.50 to $54 each 


Cullman Wheel Co., 1344 Altgeld St., 
resilient grip, even on hard chrome studs construction. Removal forces from 100 to 


Fast assembly with PALNUT applicators 1,000 Ibs., according to size. Available for Chicago 14. 
Sizes for 1/16", 3/32” and 1/8” dia. studs 3/16" 3/8” and 7/16” rod 


turned up edges assure full seating and misalign or deform in assembly. One-piece 





Circle 15, inside back cover 


Write for free samples, stating type, size and intended application. 


THE PALNUT COMPANY, 65 Gien Road, Mountainside, N. 3. 


in Canada: P.L. Robertson Co., Ltd., Milton, Ont. 


Numbered indicating lights 
ave lenses made from solid metal disk 


LOCK NUTS vhich may a ifter in aatien 


Subminiature igh-temperature units ar 





- wailable in 55 mounting configurations 
FASTENERS | and body types and with lenses to fit 


r 


: s nti y ) 
Quick, secure fastening at low cost (Continued on page 101) 
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ony MSGILL 
sealed CAMROL” 


cam followers give you... 


effective sealing 
prelubrication 
high radial and shor i, capac ity 


in a full range of sizes 


PRODUCT ENGINEERING * May 26, 1958 


Effective sealing of the CAMROL cam follower against moisture, 
dirt, chips, etc. guarantees longer service life . . . reduces 
maintenance. This sealed construction retains lubricant and 
eliminates need for frequent relubrication, so often undesirable in 
cam action, guide support and track roller applications 

Special seals are built in at stud and flange ends. A black oxide 
finish on all exposed surfaces offers outside corrosion resistan 
The channeled reservoir above the rollers in the outer rac« 

helps store reserve lubricant, sufficient in most cases for lifetime 
service. Relubrication is possible through convenient oil holes 

The new SCF sealed CAMROL cam followers interchange with 
proven standard CAMROL cam followers. Standard stock with roll 
diameters up to 4” are available for both stud and shaft mounting 
For maximum bearing life where contamination is a problem 
specify sealed CAMROL cam followers. Ask your McGill 


representative or our engineering department for re 


W rite jor Catalog No. 52-A 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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ADVANCES IN 
HYDRAULIC 
PUMP DESIGN 


Oil leakage controlled 

In any method of mounting an oil- 
hydraulic pump there is always a cer- 
tain amount of misalignment between 
the pump drive shaft and the shaft on 
the power source. Even where universal 
drives are utilized there is still the 
danger of a thrust load. Result in both 
cases: Flexing is transmitted into the 
pump seal and eventually to the bear- 
ings supporting the gear—leakage 


around the shaft isa sure-fire bet to follow. 


At Commercial, by using an out- 
board bearing to protect the seals and 
internal bearings, the common leakage 
nuisance is eliminated. 


Internal alignment perfected 
Mass production of independent gear 
pump housing parts invariably results 
in varying degrees of internal misalign- 
ment—regardless of dowel pin control 
points used in machining. In many 
cases the “out” for the problem involves 
a loosening up on the internal tolerances 
—with a resultant loss in efficiency. 


At Commercial, the patented thrust 
plate serves as a “natural” alignment 
control point—is counter bored on its 
face to match the bearing sleeve, then 
fits over the bearing sleeve and in turn 
pilots inside the gear housing. Perfect 
internal alignment—and increased 
efficiency—in any Commercial oil- 
hydraulic pump is axiomatic with rigid 
inspection of the thrust plate alone. 


Constant volume assured 


The principle of automatic adjust- 
ment of end clearance by internal pump 
pressure had one main weakness. The 
full pump pressure was applied against 
the whole area of each thrust plate. 
The plates would wear unevenly be- 
cause on the inlet side of the pump 
the plate had full pump pressure on 
one face and a vacuum on the gear side. 
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By “pressure pocketing” Commercial 
insured that the pressures on opposite 
faces of the thrust plates would be in 
approximate balance around the entire 
area of the plate faces. Commercial’s 
“one-two” advance design punch—the 
patented “pressure pocketed” thrust 
plate— assures constant volume at any 
pressure and at the same time helps 
to maintain simplicity of design and 
soundness of construction . . . provides 
for longer operating life and no main- 
tenance headaches. 


Seizing eliminated 

Commercial oil-hydraulic pumps 
cannot seize because of heat induced 
by high speed or even inadequately 
piped systems. Variable end clearance 
and positive internal alignment make 
seizing practically impossible. Bear- 
ings evenly loaded throughout their 
length—no corner loading or spawling 
—are able to withstand much higher 
operating pressures. They stay in serv- 
ice longer too—regardless of pressures 
involved. 

To take full advantage of tight in- 
ternal tolerances Commercial designs, 
produces and grinds its own rotating 
gears—is able to hold extra close toler- 
ances on tooth contours, outside 
diameters, and concentricity. 

Over 5,000 different pump combi- 
nations—port locations and sizes—can 
be built from Commercial’s standard 
line of oil-hydraulic pump compo- 


nents. A wide variety of drive shafts 
and mounting combinations are avail- 
able to solve virtually any individual 
installation, piping and power appli- 
cation requirement. 


Engineering help available 

Commercial’s oil-hydraulic pump 
engineering advances are typical of its 
complete line of oil-hydraulic equip- 
ment. The solid technical help Com- 
mercial sales engineers can contribute 
on the application of oil-hydraulic 
pumps, motors, cylinders and valves 
may be able to help cut your costs and 
improve performance. 


ENGINEERING DATA FREE 


For more information write to 
Dept.G-22,Commercial Shearing and 
Stamping Company, Youngstown 1, 
Ohio. Better yet, send for your copies 
of Commercial’s free engineering 
reference bulletins. Just check the 
items below in which you are interested. 
[] “Complete Oil-Hydraulic Line Catalog H-7” 
() “Oil-Hydraulic Pumps and MotorsCatalog H-4” 
([] “Performance Rated Oil-Hydraulic Valves 

Catalog H-12” 

[] “Oil-Hydraulic Cylinders Catalog H-3” 


LOMVEROCVWAL 


shearing and stamping 
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“WICHITA 
Clutches and Brakes 


Open 





States 


R: A. Ebersole, Vice President 
Chisholm, Boyd & White 
Chicago, I11. 


(World's largest producers of Brick Presses.) 


“By allowing us to introduce a flexibility of controls 
into our presses, which was heretofore impossible, 
Wichita Clutches and Brakes have allowed us to 
invade new markets. We are very well satisfied 
with the service the Wichita Clutch and Brake 
system gives us and find that many new sales have 
materialized because of the practically non-existant 
maintenance of this system. We have found the 
Wichita Clutches and Brakes to be extremely well 
engineered, sturdily built and capable of taking 
the roughest of treatment.”’ 


Wichito ~ . Wichita Above is a close-up of the W 
Special ——- Low Inertia 
Ventilated “ Air Set 

Clutch “. : Brake 


as 


Let WICHITA CLUTCHES & BRAKES help you 


open new markets Consult a Wichita Engineer! 


Contact your nearest Wichita Engineer! 


Brehm-Loahner, Inc., Detroit, Michigan Allied Transmission Equipment Co 

L. H. Fremont, Cincinnati, Ohio Konsos City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Po Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N. Y. Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash 

Robert R. King Co., Cleveland, Ohio W. G. Ballantyne Co., Portland 4, Ore 

Norman Williams, Houston, Texas Bates Sales Co., St. Lovis 1, Mo 





BEAVER 
BALL SCREWS 


PROVIDE THE ACCURATE 
POSITIONING ESSENTIAL FOR 
NUMERICAL CONTROL 


Beaver Precision ball lead screws 
on all three axes provide the basic 
measuring and actuating elements 
which simplify the design of this 
tape controlled milling machine. 

Beaver ball screws move table 
of this Bridgeport Mill in response 
to signals from the Electronic 
Control Systems, Inc. “Digimatic” 
control and are typical of those 
now in use on numerically con- 
trolled machine tools of all types. 

If it’s numerically controlled, 
tape or card, it is more than likely 
equipped with Beaver ball screws. 
Our engineers are available to 
you for consultation — can we help 
you improve the design of your 
equipment? 








j 


Qeaver 
Drecision 
§ products 


i INC. 
=s CLAWSON, MICH. 
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There's a Kod 
JEWEL BEARING 
to fit Your Need! 





Bird can supply you with sapphire and 
borrosilicate glass precision jewel bearings in 
a wide range of standard types, sizes, and 
omplete assemblies or, custom-built to 
cifications. Special mounting tech 
provide exact tolerance el assem 

$s, mounted or set in bushings or screws 
for assembling into your product without 

r inspection. Jewe 10 ed with re 
t ne of cushions 
to shock and 


erances, maintained 
control methods 

by the foremost manu 
raft, and timing 


Our engineering staff is at 
smal! bearing problen . 
erhead for Bulletin 1 


not attention 


Veichard (ob « INC 


! SPRUCE ST., WALTHAM 54, MASS. 
SAPPHIRE & GLASS JEWELS 


PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY 
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New Parts and Materials continued 


most application Incandescent lights, 
with numbers, may be 
in the manner of unnumbered lights 
Most models offer 18 visibility. All mod 
els have nylon coding collars in standard 
RETMA colors behind panel to simplify 
wiring. Sloan Co., 4101 Burbank Blvd., 
Burbank, Calif. 

Circle 16 


secured in place 


Inside Back Cover 


hou ninum. Dimensions 

are 23 x ¢ . i igh. Weight, 1 Ib 

Instruments Div., General 

Controls Co., 8072 PH McCormick 
Blvd., Skokie, Il. 

Circle 17 


Production 


Inside Back Cover 


Miniature cylinder 


1 


guced ina § il lized iors 
Mo-Bar Hydraulic Sales, Inc., Crystal 
Lake, Ill. 


r 


Circle 18, Inside Back Cover 


Transistorized digita 


onsist of a digital \ t 


| systems... 


+ 


istance 


1 to be greater 
iit have 


stepping 


(Continued on page 102) 
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a 


Barber x‘ Ureene 
a 


we hewe uted Balter 


BARBER-GREENE Depends on 


Baidor Streamcooled Motors 
to Power its Asphalt Batch 


Piants & Belt Conveyors! 


Despite the most torturous use, plus 
the constant hazard of dust and dirt, 
Baldor Streamcooled Motors keep 
famous Barber-Greene equipment 
operating at top efficiency, 

day after day 


This kind of superior performance has 
earned Baldor an enviable reputation 
among many outstanding 

heavy equipment manufacturers 


If you have a power problem that 
demands the utmost in motor 
performance, perhaps Baldor 

can help you, too! 


= & 
_ 
Find out why you get more with Baldor 
—write for FREE color catalog! 


a 


District Offices: Atlanta « Chicago « Cincinnati « Cleveland « Dallas « Des Moines « Detroit + Indianapolis 
Litchfield, Conn. « Los Angeles « Milwaukee « Minneapolis « New Orleans « New York + N. Kansas City, Mo 
Oakland « Philadelphia « Portland, Ore 


BALDOR ELECTRIC COMPANY 


4351 Duncan Ave. $t. Lovis 10, Missouri 
Over 400 Authorized Soles & Service Distributors in U.S.A 


USE READER SERVICE CARD FOR MORE INFORMATION 
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continued 


HILLIARD CLUTCHES FOR POWER CONTROL DESIGNS Mow Basts-and BGataticte 
HILLIARD 


King Knobs 


t t de in and out of th tand 
hassis. All units are 17 x 34 x 1] 
CLUTCH Cubic Corp., San Diego, Calif. 


Circle 19, inside back cover 


ACCURATE depend- 
able action through 
millions of cycles. 


POSITIVE motion with- 
out slip or lag. 


INSTANT 
ENGAGEMENT 

at any point in the 
the revolution of the 
driver. 


RENEWABLE 
CAM SURFACES 
without machining or 
new parts. 


Miniature centrifugal blowers . . 


The Hilliard Single Revolution Clutch is automation because it provides precise 


accurate intermittent motion automatically. Control can be electrical or mech- 


ka ¢ 
Globe Industries, Inc 
Ave., Davton 4, Ohio 


anical. 1784 Stanley 


The use of Hilliard Single Revolution Clutches has improved the operation of 
tube 


straightening and cut-off machines—shears—conveyors—riveting and fast- 


ening units—case loaders—bottle unscramblers—weighing and packaging—in- 


dexing and feeding—marking—punching—terxtile and business machines—radar 
apparatus—proportionate pumps—and many other types of mechanisms, 


WRITE TODAY FOR BULLETIN 239 WITH COMPLETE INFORMATION. 
@ OTHER HILLIARD CLUTCHES e 
CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS 


HILLIARD . TWIFLEX 
CENTRIFUGAL COUP. 
LING for smooth, easy 
starting of any load 
automatically with over- } 
load protection and ps f i 
ability to accommodate . 

shaft misalignment. 

Ask for Bulletin CE-3. 


in 


Digital logging clock 


THE 


IN CANADA: 
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OVER - RUNNING 
CLUTCHES for aute- 
matic instantaneous en- 
gagement and release 
on two speed drives, 
dual drives and ratchet 
or backstop action. 

Ask for Bulletin 231. 


SLIP CLUTCHES for 
overload protection, 
or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 

Ask for Bulletin 300. 


HILLIARD CORPORATION 


MANUFACTURING CLUTCHES FOR OVER 50 YEARS 


101 W. FOURTH ST. 


UPTON 


e BRADEEN 


ELMIRA, N. Y. 


e JAMES 


USE READER SERVICE CARD FOR MORE INFORMATION 


LTD. 


12 I Parabam 
Inc., 110 Lomita St., El Segundo, Calif 


Circle 21, inside back cover 


Larger head diameters . 
ket head cap screws are said to per- 
up to 134% n 


t load increase 
dia has been increased in 


Head 


re than 
107) 


(Continued on page 
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Faster reference... aster printmaking 


with Recordak Precision Engineering Drawing Svstem 
S o 5 0) 


irged in Recordak Film 


ways instantly availabk 


TOW vou can have a complete file of draw- 
i ings at your fingertips instead of in 
! You'll be 


Recordak Film Reader .. . get 


files able to check any drawing 


aistant 
in seconds in a 


9-inch, handy-size paper prints for pennies a copy 


much faster, much cheaper than any other way! 
Don't confuse this Recordak System with oth 


| 


methods. Recordak offers unique microfilm | 


ture quality pertected in years of research 
development; 35mm microfilm ne 
repr 


ice 


All types of drawings, negative and positive 


prints—old or new, clean or dirty—can be repro- 


r 


duced on Recordak 35mm microfilm. Ends need 


SRECORDERK 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming— 
now in its 31st year 
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| 


or costly, | 


mounting 


aperture card fp 


“*e#eeeeeeee 


t 
g45 ha 


Free booklet ex 


ny Ly iwl 


*+* MAIL COUPON TODAY -:- 


RECORDAK CORPORATION 
{ Ma \ N Y 


USE READER SERVICE CARD FOR MORE INFORMATION 
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Gas heater by Auto Stove Works, 
New Athens, Illinois 


Functional beauty of Penmetal Minimesh 
highlights modern space heater 


Handsome in appearance, the Autocrat space Re-examine the materials you use in your de- 
heater is styled to harmonize with contemporary signs in the light of a growing trend to expanded 
interiors. The crowning touch: Penmetal Minimesh metal. Complete data on Minimesh is available. 
front panel in blending tone of antique gold. Ask for folder 510-EM. 


But the Minimesh is more than distinctive look- 
PENN METAL COMPANY, INC. 


ing. It is functional— permitting heat to circulate 
sas General Sales Office: 40 Central Street, Boston 9, Mass 
freely, and providing a strong, durable guard. fant: Cashes, @. Go 
W ’ > it |i iSi , st. District Sales Offices: Boston, New York, Philadelphia, Pittsburgh, 
hat’s mote, it Is surprisingly low in cost P Chicago, Detroit, St. Lovis, Dallas, Little Rock, Seattle 
Minimesh is small-mesh expanded metal that is San Francisco, Los Angeles, Parkersburg 
ideal for decorative purposes, guards or grilles. 
Like the larger meshes, it is sheet metal, slit and 
expanded to as much as five times its original 
width. Up to 80% lighter than solid sheet of the 
same area, the diamond truss pattern adds strength 


and rigidity a name to remember 


TWO OTHER APPLICATIONS FOR PENMETAL EXPANDED METAL 


‘ 
Hi-Fi speaker grille made 
Nae Meh Zi Matelalthiclaitiaiile, 
Co., St. Louis, M 


Meta! chair,.a product 
of Hoffman Company 
fos 
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NYLON 
“DACRON 
ORLON 
ACRILAN 
DYNEL 


Exclusive Thermal and Chemical Properties 
Are Combined 
in These Newest of Engineering Materials 


NOW — Conquer your most exacting design problems 
with this completely new class of materials! t 
Feutron Felts are mechanically interlocked, synthetic 
.. perfected after years of re- 


fiber, engineering materials 
search by American Felt Company 

Durably fabricated from selected 

Rayon, Nylon, Dacron, Orlon,? Dynel,* Arnel,‘ 

they provide all the valuable operating properties of these 
high tensile strength; superior resistance to aci 

, Jimensiona a- 

ability to 


man-made fibers — 
Acrilan® — 


synthetics ...! 
alkali, solvents and other chemicals or gases; dimensional sta 
three-dimensional physical properties p/us the : 

F! 


bility; 
operate at temperatures up to 400 


_ You'll find Feutron Felts are being used for wet and dry filtra 
tion, as high temperature oil seals, as reinforcements for plastics, 
as rugged gaskets, as lubrication wicks, as thermal and acoustical 
insulation and in hundreds of other vital applications 

Where could you be using Feutron Felts to improve product 

rformance? Get all the facts... write today, for Feutron Data 
Sheet, on company letterhead please 
Remember: American Felt Company has the most extensive and 

ready 


best equipped staff of product engineers in the Felt industry 
to help you select the most efficient wool or synthetic fiber Felt for 


American Felt = 


MARK 
acrylic fiber trademark 


USE READER SERVICE CARD FOR MORE INFORMATION 


your application 


General Offices 
and Engineering 
and Research 
Laboratories 
78 Glenville Road 
Glenville, Conn. 








nt polyester Aber trademark 
acrylic fiber trademark 
I acrylic fiber 


Du Por 
Carbon Chemicals ¢ 


Du Pont 
de 
ademark 
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Seventy-live Years ... 


Ten MILES an hour was “speed” in 1883 when 
Wyman-Gordon started to make forgings for the high- 


wheel bicycle. Through the 75 intervening years 
forgings have made important contributions to the 
phenomenal advances in propulsion. Progress from 
the first “horseless carriages". . .from the early ‘‘fly- 
ing machines”. ..to the supersonic speeds of today 
-+-would not have been possible without forgings 


produced by the most advanced techniques of the 
day. 

Wyman-Gordon is proud of its achievements in 
these fields and, as the largest producer of automotive 
and aircraft forgings, is prepared to accept the chal- 
lenge of the future. Today, as for 75 years, there 


is no substitute for Wyman-Gordon quality and 
experience. 


WyYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @ 


WORCESTER 1, 
HARVEY, 
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MAGNESIUM @ 


ILLINOTES e 


STEEL @® TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 
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New Parts and Materials continued 


ha h I ! cd 
nits. Standard Pressed Steel Co 


town, Penna 


tanda 
Jenkin 


c 1 y) 
rcle Z 


nside back cover 


; 


Waterproof hand switch . 


rt 


| 


c I ! nd I 1 
( Control Products, Inc 
306 Sussex St., Harrison, N. J 


23 Je back « 


Solid film lubricant 


ontinued on page 111) 
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~~, 


from TEFL 


United States Gasket specializes ir 
precision tolerances, intricate shape 
molding around metallic structure 
parts, e 
' quipped wit! 

and lea in fluorocar 
modern specialized facil 

itering of TEFLON* 
KEL-F 


oend us j) 


and the new 
our difficult fl 


And e¢all upon us, too, 


at aiscs tape, 


For prompt service 


U n 5 te d United testan facts Company 
S tates 
G asket 
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PROOF | 6 
OF EXTRA Ly 
SAFETY... 3 


ONLY Giticei 
ACCUMULATORS 
MEET ALL 
SAFETY CODES! 





WRITE OR PHONE FOR 
GREER BULLETIN PR-200 


An important 
catalog reference 
on the complete line 
of Greer standard and 
special accumulators 
with circuit diagrams 
and applications. Also de- 
tails on hydraulic compon- 
ents made by Greer such as 
vaives, filters, actuators, etc. 


GREER HYDRAULICS INC. « INTERNATIONAL AIRPORT ¢ JAMAICA 30, NEW YORK 


Manufacturers of Precision Test Equipment and Hydraulic Components 


Qualify for any type 
hydraulic installation 
under all safety 
ordinances everywhere 
because... they're 


BURST-PROOF! 


Des gn engineers us 

accumulat 
and equipme 
ommerce 
stringent nat 
regulations. For § 
acceptance everywhere, specify 
the Greer Accumulator — the 
only accumulator that meets 
all safety codes. More than 
81,000 Greer Accumulators are 
now in use in every state of the 
union and in aimost 
industry. These ex 
in safety features te 
AIR VALVE as 


proof 


genous chr 

18 e 

antees against rm 
safety margin 


MOUTH cesienes 


sure. This 


f 


pressure 
sticks r if syst 


.-PLUG ASSEMBLY 


mulator canmn 

until complete gas harge 

has been released. Lack 

safety feature has caused 

accidents. Be sure t 

protection 

Greer Accumulators meet 

J.C. and 1.C.C. safety sta 

ards including the str 

Boiler code, and 

all municipal, state and 

ance underwriters safety 

in accordance with ASME 
‘ 

cifications on unfired pr 


vesse's 


Learn more about Greer 
mutators and how they 

osts on your hydrauli 

ment. Contact the franchised 
Greer distributor in Buffalk 
Cleveland, Houston, Philade 
phia and Pittsburgh. Inquiries 
invited from distributors 


other areas 


108 USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT ENGINEERING + May 26, 1958 





NJAY Bul 


helps keep costs low in new Aluminum Busway! 


Enjay Butyl is extruded over the full 
length of the conductors used in General 
Electric’s new Type DE Busway, the first 
busway designed specifically for aluminum 
This new busway incorporates all 22 
features that engineers consider important 
in busway design, yet it is up to 30° 
smaller and 50°; lighter than other busways 
of comparable rating. 

Enjay Butyl rubber is ideal for use as 
continuous insulation of tubular conductors 
because of its inherent resistance to ozone 


When Enjay Butyl is used as continuous insulat 


traveling arcs are virtually eliminated, plug 


and to heat aging. Add Butyl’s excellent 
electrical properties, its vulcanizability and 
the fact that it is the lowest cost rubber on 
the market—and you'll understand why 
it was chosen above all other rubbers to 


do this job. 


Every day manufacturers are discover 
ing new ways to use economical Buty! 
Find out how Enjay Butyl rubber can cut 
production costs for you. For further in- 
formation and expert technical assistance, 
contact the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron * Boston * Charlotte « Chicago 
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. Detroit © Los Ange les bd Neu Ork ims * Tulsa 


itiets a 


YL 
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CHACE 
THERMOSTATIC BIMETAL 


nother Precision Product... 


line voltage 
thermostat 


for 
electric 
heat 


A Product of 
Mears Electric Controls, Inc. 
Swan Island, Portland 17, Oregon 


"Sleek, slim and superbly engineered” is the Mears “decorator” room 
thermostat for all types of electric heating. And this is no idle boast, 
as the specifications indicate. It’s flat and unobtrusive—but handsome 
when noticed—and it’s engineered for accurate control of heating and 
cooling. Quick response 15 possible because this sensitive instrument 
is designed with full perimeter air space between wall and thermostat. 
lhe face panel is perforated to allow radiant heat to strike the sensing 
bimetal. Of course, the actuating element of Chace Thermostatic 
Bimetal assures dependability and sensitivity and the adaptable 
design make the Mears “decorator” one of the most acceptable electric 
heat wall controls available, either painted to match wall color or in its 
neutral —_ Jesert Sand”. Four models are offered: single and double line 
break, modulating and load transfer thermostats. 

Chace is proud to be selected by manufacturers such as Mears to 
whom quality is a fetish. We try to earn such confidence by devoting 
our experience of over a third of a century exclusively to the develop- 
ment and processing of precision thermostatic bimetal. Chace quality 
standards, proved and protected by rigid inspection procedures, are 
the manufacturer’s assurance that his product will provide a long and 
useful life without attention or service of any kind. 

So remember Chace when you design for protection of valuable 
equipment or for temperature actuation or indication Dependable 
Chace Thermostatic Bimetal is available in over 30 types, in strip, coil 
or completely fabricated and assembled elements to your design. 
Write today for new 1958 booklet, “Successful Applications of Chace 


Thermostatic Bimetal”, containing many pages of design data. 


W. M. CHACE CO. 
Thermostatic Bimelal 


1607 BEARD AVE., DETROIT 9, MICH. 


USE READER SERVICE CARD FOR MORE INFORMATION 





Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill 
ing machine had a tough preblem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage yet 
the close centers prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 
Joint of the same size 


[s e 
| 


Torque 
Curve 2" 
Curtis 
Universal 
Joint 











This is only one of many problems 
solved by Curtis Joints size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 


14 SIZES ALWAYS IN STOCK 
Me” to 4° OD (6” joints on special order 


Not sold through distributors. Write direct 
for free engineering data and price list 


TRADE T 
~ U b I 
MARK 


UNIVERSAL JOINT CO., INC. 
114A Birnie Avenve, Springfield, Mass 


As near fo you as your telephone 
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New P rts f s 
Pa ts an Mate ial ntinu 1 
co € 


‘ 
od go 3-4-4 -1 > ot oe 


| net iat for econo ick i 

m ae eee my, quick installation and life- 

14 \ nont Ave., rep Ohio long performance in all types of oo 
PE 11-A 


24 ‘ e bo 
Synthetic Rubber Bellows + Small shafts to Ye in. 


Services: hot or cold water, oil gasoline, kerosene 





Nickel-silicon copper 


and other liquids non-injurious to synt hetic rubber 
Pressures: up to 50 ps! 
Temperatures: — 65 F. to +220°F. Spe ial construc- 
tion to +300 F 


Construction Data: Packaged unit Retainer does not 
contact shaft, permitting operation at a high rpm 
One size can be used for sev ral shaft sizes. Bellows 
encloses spring and m«¢ tal parts to prevent « ontact 


with medium being aled 


TYPE 6G-A 


Synthetic Rubber Bellows * interchangeable with Type 11-A 


Services: hot or cold water, oil gasoline, soapy and 





other liquids non-injurious to synthetic rubber 
Pressures: up to 75 ps! 

Temperatures: — 60 F. to +220°F. Spec sl constru 
tion to * 300 F 

Construction Data Similar to Type 11-A Does no 
contact shaft permitting operation at high rpm 
One size can be used for sever al shaft siz 
Spring and metal parts av iilable in st 


steel or bronze 


TYPE 9-A 


Sealing Members Made of Teflon* + Engineered for the particular application 


Oil-Dvi : , 
Ing W . « Services: all chemicals, iv oils, « \ 
ic. W. Marquette Rd., Chicago 3 “spain 


5 and gases 





Pressures: to 150 ps 
750 psi 

Temperatures 120° 
Construction Date Pac 
metallurgical specific 
appli ation. (: hem« 
closely fits imner 


machine mated to carbon sé 


Contact “John ” , 
Paget Wen Phe ethoeneyed for the particular seal best suited 
tion on “John rae pena bulletin giving full informa- 
Centin Bailes S mente line of mechanical seals 
ing Co., 6445 Oakton St., Morton Grove 


(Chicago Suburb) 
Crane Packing Co., Ltd., Hamilton, Ont 


Ill 
"In Canada 


*Du Pont trademark 


~ioosinr pessoal CRANE PACKING COMPANY 
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New G-E NE-51H glow lamp 
gives 20 times more light! 


«+ without changing bulb size or shape! 


Do your Customers complain that indicator lamps seem to 
fade out when general lighting goes on? Here's a tiny but 
powerful glow lamp that’s built to make indicators more 
readable—even in today’s better lighted plants and homes. 

The new G-E NE-51H gives 20 times more light than 
the familiar NE-51 when operated with the recommended 
resistors. It has the same bayonet base, same rugged con- 
struction that stands up under shock and vibration—and 
it uses approximately 4 of a watt! Rated at more than 
5,000 hours, it’s ideal for machine tools, electrical controls 
and household appliances—plus hundreds of other appli- 
cations where a brighter indicator is called for. There are 
considerable advantages in size and space over larger 
lamps of equal brightness—and they fit standard holders 
—AC only. 

If you'd like more information on this versatile new G-E 
Glow Lamp, and how it can solve your indicator problems, 
write: General Electric Co., Miniature Lamp Dept, 


PE-58, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 











New Parts and Materials continued 


fluid enters rotor chamber from rear and 
passes around bearings and stainless steel 
canned rotor, providing cooling and cir 
culation. Pumps operate most efficiently 
at —60 to 165 F. Pacific Scientific Co., 
6280 Chalet Dr., Bell Gardens, Calif. 


Circle 27, inside back cover 


Measures temperatures . 


‘ 


any solid, liquid or luminous flame 

n the 15 to 4000 F range without re 

quiring emissivity corrections. Response 

peed is said to be a fraction of a second 

ind accurac within 20 I Instrument 

of automatic controls and 

be translated to control 

A sensing head detects radia 

tion and a control unit interprets data 

Shaw Instrument Corp., 49 Verona Rd., 
Pittsburgh 21. 


Circle 28, inside back cover 


Hand sighting level . . . 
provides a level line of sight that is factory 
ilibrated to be accurate to within ¢ of 
l When bubble, reticle and object 
incide, they are at exact eve level. Dif.- 
ferences in elevation between two points 
be measured. $2.50 each. Edmund 
Scientific Co., Barrington, N. J. 


Circle 29, inside back cover 


na\ 


Triple-angle triangle . 

combines functions of 45°/90° and 30°, 
60° angles and built-in slot guides for 4, 3, 
fs and -in. lettering. Transparent acrylic 
plexiglass triangle has lifting knob, 8-in 
size, $2.75 each; 10-in., $3. Alvin & Co., 
Windsor, Conn. 


Circle 30, inside back cover 
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Faultless 
Casters 


General Electric Semi-Conductor 
Plant, Buffalo, selected Series 1100 
and 1700 Casters for the extremely 
critical job of moving —306° liquid 
nitrogen in and out of doors. Vacuum 
containers holding liquid gas remain 
on Faultless Castered trucks continu- 
ously for swift, sure delivery to the 
exact spot when needed. Because of the 
extremely low temperature of the gas, 
safety is important. Contact with the skin 
would cause an extremely severe burn 
Easy rolling, easy swiveling Faultless 
Casters assure shock-free movement 
—dangerous manual handling is 
avoided. Another way Faultless 
Casters increase materials handling 
efhiciency for men in industry. 


HANDLING COSTS, 
MOVE LOADS 
QUICKER, SAFER 


Series 1 100 Double Ball Bear- 

ing Swivel Faultless Casters , 

have two large-diameter hard- 4 Series 1700 Rigid 
~4T. es 

ened raceways and two full Plate Casters fea- 

rows of hardened, ground boll ture an exception- 


Faultless handles the tough jobs! 


bearings for maximum swivel- 
ing ease. The top and lower 
ball retainers, and horn are 
formed of heavy gauge steel! 

Renewable Rubber Tired 
Wheels operate quietly and 
efficiently INDOORS OR OUT 


Ask your Distributor! 


Your nearby Faultless Industrial 
Distributor maintains a sub- 
stantial inventory of Faultless 
Casters for immediate delivery. 
He and one of the strategically 
located Faultless Sales Engi- 
neers are available to work 
with you in every handling 
problem in your plant. Both 
are listed in the phone book 
Yellow Pages, under “Casters,” 
beneath the Faultless heading. 


Write for FREE 
Condensed 20 page 
Caster Catalog. 
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ally strong horn 
construction and are 
available with wheel 
types and sizes, 
load ratings and 
overall heights to 
match Companion 
Series 1100 Swivel 
Pilate Casters. 





Indiana 


USE READER SERVICE CARD FOR MORE INFORMATION 


Faultless Caster Corporation 


Evansville 7 
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STEEL-WELD casrication... 


— 
eu 4) 
iy 

: \ 

" 

4\ 4 


i \ 


Industrial GAS TURBINE Housings! 


The gas turbine housing illustrated here is one of many produced 
and machined by the Mahon Company. Steel-Weld Fabrication of 
special alloy steel components for use in precision manufacture 
of gas turbines requires craftsmanship and control know-how. 


When you consider the use of welded steel components in the 
design of processing machinery, machine tools or other types of 
heavy mechanical equipment, you, too, will want to discuss your 
requirements with Mahon engineers; because, in the Mahon organi- 
zation you will find a unique source for weldments or welded 
steel in any form ... a fully responsible source with a long 
and enviable performance record, and unusual facilities for 
design engineering, fabricating, machining and assembling. 

See Sweet's Product Design File for information, or have a 
Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK ond CHICAGO 


MACHINED WELDMENT 
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What every designer should know about 


INTERNAL GEARS and GEARING 


The internal gear, although it has certain limi 
tations, has a of advantages over the 
external gear, especially from the standpoint of 
compactness of design and more efficient tooth 
action. Most of the so-talled limitations can be 

; : ‘ Internal ¢ 
ad) . yme DV a prope inderstanding ol > 
readily overcome by a proper understanding of variety of other internal cont 
the conditions to be met. , . +1) : 
duced at low cost on Fellow Leal 


These advantages and limitations are explained many cases the same Gear Shape: 


in “The Internal Gear’, a complete treatise on ised to cut both the internal gear a 
Internal Gear Design. This booklet contains in pinion. Product 


ction a 


formation on the design and cutting of internal rears 


THE FELLOWS GEAR 
8 Rive aa @ 
Br h OF 

We 

W 


THE 6214 We 
PRECISION 
LINE 


Gear Production Equipment 
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look ahead with Hartford 


acta ilelam tell 


Sy vi 4A I, 


/ 


PYROCERAM* 


a Md -lelelt- 9 Vb 


is an entirely new basic class of materials 
made from glass with amazing properties. 
Hartford pioneers again in developing pre- 
cision balls made of PYROCERAM for appili- 
cation where balls of other materials might 
el Mel-Mislitiielaicla m 


e PYROCERAM* 


balls are as hard as hardened too! steel, 
have tensile strength comparable to cast 
iron, brass and bronze. They have heat re- 
sistant qualities at elevated temperatures, 
are still rigid at 2,200°F. They are non- 
porous, corrosion and alkali 
resistant, yet light as aluminum. 
These Hartford precision balls 
are available in a range 
of sizes. For more about 
PYROCERAM balls, write .. . 


Horrttorct 


PRECISION BALLS @ BEARINGS 


*Corning Glass Work's trade name 


HARTFORD STEEL BALL CO., INC. 
43 Jefferson Avenue, West Hartford 6, Conn 


USE READER SERVICE CARD FOR MORE INFORMATION 


We have designed and 
built this Chambon “Router” for our own 
special purposes. It has proved so successful, 
we are now placing it on the market. It does 
cylindrical or flat work, in most metals, at 
high speed and with absolute precision. 
Please write for full details. 


CHAMBON LIM VERSII Vv cS STANDISH ROAD, 
HAMMERSM \ 


VELLUMOID 


Vellumoid Materials... 
for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket .. . Look to Vellumoid 
for both engineering assist- 
ance and wide range of proven 
materials. 

The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your engi- 
neering groups. 

We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


IMPACT EXTRUSION—Booklet, 25 pp 
Describes process, tooling required, appli 
Charts and 
tables note mechanical and physical prop 


cations, design considerations 


erties and compare various weights and 
strengths of various alloys. Pheoll Mfg 
Co., East U. S. 12, Michigan City, Ind 


Circle 31, inside back cover 


SAFETY RELIEF VALVES 
FE-118, 44 pp 
and sizing of nozzle safety relief valves 
4 data sec 
tion contains sizing factors and formulas; 
nozzle capacity for air, 


Catalog 


Information on selection 
applicable to process piping 


water, gas and 
steam; also dimension and weight tables 
Farris Engineering Corp., 705 Commer 
cial Ave., Palisades Park, N. J 


Circle 32, inside back cover 


COLD FINISHED BAR PRODUCTS 

Brochure, 28 pp. Offers tips and techni 
cal data on carbon steels, free machining 
steel, stress relief annealed steels, leaded 
steels, and alloy and stainless steels. Also, 


information on carbon rrections, sp 


| 
cial sections, turned ground and polished 
bars and furnace treatment 
Steel Corp., Massillon, Ohi 


Circle 33, inside back cover 


Republic 


SOCKET HEAD SET AND 
SCREWS-—Net price list SS10¢ 
Prices are given for bul 
quantities of socket set 
bolts, dowel pins, socket head cap screws 
and pipe plugs. Abbott Screw & Mfg 
Co., 1728 W. Walnut St., Chicago 
Circle 34, inside back cover 


stripper 


MINIATURE AND SUBMINIATURE 
RELAYS—Catalog, 16 pp Data sheets 


adjustment sched 


contain specincatior l 
ules, dimensional an ircuit diagrams 
A special section ludes d ind charts 
for computing char 

der varying conditior 

Iron Fireman Mfg. Ce 

Ave., Portland, Ore 


Circle 35, inside back cover 


SEALING ALLOYS—Brochure 
Properties and characteristics 
metal hermetic sealing alloys 
curve of thermal expansion. Wilbur B 
Driver Co., 1875 McCarter Hwy., New 
wark 4, N. J. 

Circle 36, inside back cover 
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OBSERVATION WINDOWS-— Bulletin 
8-E, 4 pp. Specs and parts numbers for 
glass and plastic window models. Dis 
cusses features, applications, installation, 
pressure and temperature limits. Bijur 


Rochelle Park, N. J 


Circle 37, inside back cover 


Lubricating Corp., 


MINIATURE BALL BEARINGS—Cata 
log supplement M1, 6 pp. Dimensions 
tolerances, torque values, static and dy 
namic capacities and limiting speeds are 
given on miniature and instrument sizes, 
-in. OD and smaller. Barden Corp., 63 I 
Franklin St., Danbury, Conn 

Circle 38, inside back cover 


CARBON AND GRAPHITE BRUSHES 

Bulletin, 12 pp. Describes and illustrates 
line of brushes for all types of rotating 
electrical machinery. Discusses selection, 
brush materials, design and split brushes 
One table summarizes brush grades by 
group, grade designation and key charac 
teristics. Speer Carbon Div., Speer Car 
bon Cx St. Marvs, Penna 


Circle 39, inside back cover 


PLASTIC KNOBS—Catalog, 8 pp. Con 


tains diagrams, dimensions and specs of 


a representative § lection of standard 
knob Waterbury Co’s., In 555 Wash 
ington St., Waterbury 20, Conn 

Circle 40, inside back cover 


MEDIUM PRESSURE HOSE AND 
FITTINGS—Catalog 4420, 8 pp As 
semblies are italoged and make 
included. Shows 

fitting 

diagrams, specs. Parker ttings & 

Div., Parker-Hannifin ¢ 17325 E 

Ave., Cleveland 12 


Circle 41, inside back cover 


structions 


the over typ 


SUBMINIATURE TEFLON TERMI 
NALS—Catalog 2759, 8 pp. Dimension 
and performance data on over 2 
of terminals. Electr 
n condensed form 
ri-Point Plastics, In 
Rd., Albertson, N. Y 
Circle 42, inside back cover 


al ratings are give 
Trinseel, Inc., Div 
177 LU. Willet 


GAGES— 


construc- 


INDUSTRIAL PRESSURE 

Catalog 305, 16 pp. Describes 
tion spe iff fons, dial graduations, and 
applications of general-purpose gages; alti- 
tude, refrigeration 


ammonia, hydraulic, 


(Continued on page 119) 
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2-POLE, SHADED- 
POLE MOTOR 
1/550 HP to 1/50 HP 


Designed and Constructed 
with Features That Insure 


EXTRA YEARS OF SERVICE 


When exceptionally long service is a must 
you can rely on Gi's new Model H, 2-pole 
shaded-pole motor. The Model H is con 
Structed with many outstanding features 
that assure thousands of EXTRA HOURS 
of service under the most adverse operat 
ing conditions. Available in nine models 
that cover a wide range of applications 


OIL CAPACITY 

MANY TIMES GREATER 
THAN CONVENTIONAL 
MOTORS Oversized oi! 


bearing reservoirs hold considerably more 
oi and wicking assuring more efficient 
lubrication over a longer period of time 


REVOLUTIONARY METHOD OF 
PACKING THE OIL WICKING A unique 


new method of packing the oil wicking 
1 distribution at all times 
n and longer, 


DIE-CAST 
BEARING BRACKET 
This new “H"’ Motor 
design includes a 
rugged die-cast bearing bracket that in 
sures permanent precision alignment and 
adds to the over-all durability 


Write today for catalog 
sheet and quantity-price 
qvotations 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK ¢« ELYRIA, OHIO 
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Local Mounted 
TEMPERATURE CONTRO 


TYPE B5 


External 


Adjustment 
KNOB AND DIAL 





es eb al 


UNITED ELECTRIC's type BS control allows temperature 
settings to be made by rotating a single turn knob 
and pointer against a calibrated dial. It is a compact, 
inexpensive, precision-built control designed for nu- 
merous applications including hot water tanks, inter 
systems, boilers, 
de. reasers, etc. Uncalibrated, internally adjusted ver- 
sions of the type B5, designated type C7, are also 
available. Complete information on these and other 
locul mounted controls may be had by requesting the 
new Catalog Section 100. Information contained in 
this new catalog will prove extremely helpful to all 
design engineers. 


nal-combustion engine cooling 


Calibrated Ranges... . wr 200 between 0° and 425° F. 


Thermal Assemblies. . arious immersion lengths liq 1id- 
filled sean bra llows operate by 


Switch Ratings 15 amps. at 115 or 230 volts AC, also 
ny t s available on 


Switch Types 


10 neutral 


Electrical Connection . . ally located terminal block by 


ef osure 


Size & Weight M4" x 1k ", weighs approx. 12 
See r local mounting by 4” male NPT 
yn immersion element, turning radius 


Enclosure mit th black wrinkle 


UNITED ELECTRIC manufactures a complete line of tem- 
perature, pressure, and vacuum controls. Modified or 
custom-built units can be made to suit your specifica- 
tions. Consult a UE application engineer today. 


Write for Bulletin No. 2-1 for more data on the B5 
control or request the new Catalog Section | 
which covers all UE local mounted units. 


; Unted Ceetnc Controls 


E A E R WN MA 
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Mac-it Socket S 


more holding power 
for your & 


When you buy screws, you're buying folding power. And you 
get more holding power per dollar with high-strength Mac-it 
Screws because you can use fewer and smaller screws for any 
given job. This means 


e Manufacturing savings—fewer screws to buy, fewer holes 
to drill, fewer holes to tap, fewer screws to assemble 

e Inventory savings—fewer screws to stock 

e Maintenance savings —fewer screws to disassemble and 
reassemble, fewer screws to replace (doubly so, because 
Mac-it Screws last longer) 


Besides this economy, another reason for specifying tough, 
resilient Mac-it Screws is that Mac-it Screws hold where 
others fail! 


Mac-it Screw Division 


pitec*) STRONG, CARLISLE & HAMMOND 


j 


/ 1392 West 3rd Street, Cleveland 13, Ohio 


4 


Buy Mac-it Screws trom your distributor: 
Socket Head Cap Screws « Flat Head ket Cay rews e Butt Head ket Cag 
e Socket Head Shoulder Screws e Hollow Set Screws eH w Lock rews « Hex 
ews « Hex Head Car 


’ 


Keys « Square Head Set screws e Tool Post Screws 


ar Cap Screws e Specials 
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There’s Engineering 
“Magic” in... 
CERAMIC 

MAGNETS 


You can do things 
with Stackpole Cera- 
magnet you can’t do 
with conventional 
permanent magnets 
and you can han- 

dle many ordinary 
magnet applications 
better . often at less 
cost. Ceramic magnets 
have highest magnetic 
permanency. No 

kee pers needed. They 
are electrically non- 
conductive, weigh less 
and offer numerous 
other advantages 


22s fj 


USED as’ 


Rotors ° 

Pole pieces * Holding units 
Magnetic shafts * Grippers * Chucks 
Couplings * lon traps * Seals * Arc 


Drive units 


snuffers * Centering devices * TV 
yoke cores * TV “pin cushion 

magnets * TV field equalizers * TV 
PM focusers * and many other uses 


Fuel pumps * Motors * Magnetic 
drives * Door latches * Clutches 
Speedometers * Switches * Toys 
Games * Statuette bases * Utensil 
racks °* Desk sets 
Relays * Generators * Oil level 


Novelties °* 


meters * Electric blankets * Butter 
warmers * Coffee makers * Can 
openers * Burglar alarms * Vending 
machines * Submerged gas pumps 
Pressure gauges °* Float meters 
Lightning arresters * Key keepers 
Inverter motors * Conveyors * Pot 
holders * Magnetos * Microphones 
TV sets ° 
Recorders * Sonar devices * Gas 
pump starting switches cond hundreds 


Magnetic separators 


of other things 
STACKPOLE 

CARBON COMPANY 
St. Marys, Pa. 


THE PERMANENT MAGNETS THAT 
ARE REALLY PERMANENT 
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Catalogs and Bulletins continued 


duplex, solid fr 
id kk 

ment 

Also 

Gauge 

Metals 


Circle 43, inside back cover 


MOTOR SELECTION 


Circle 44, inside cover cover 


SUBMINIATURI 


SWITCHES 


inside back cover 


Ni fs NI 


Circle 46, inside back cove 


in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 
icate ester fluids—in a tempera- 
ture range of —40° to + 500° F 


47, inside back cover 


PUMPS 


1) 


HYDRAULIC MOTORS 


\I 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day’s modern polymers... in 
LIGHTED PUSHBUTTON SWITCHES both fabric reinforced and 
ira homogeneous materials. 


Circle 48, inside back 


t 133, 8 pp. Giv 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


Circle 49 
PERFECTION IN RUBBER 
SPONGE IRON POWDER-—B 
Pere! L/NEAP 
i] I f th np tant i ind 
' LINEAR, Inc, STATE ROAD & LEVICK ST. PHILA 35, PA 


(Continued on page 121) 
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how- Ro RSH 
swam MAKES ir! 
ALLOY STEEL 


DRIV-LOK Mew*®. If it’s a pressure gauge or dial Sn 
4 a mometer, Marsh makes it ... and makes 

I a IN S - it better. The types, ranges and case styles 

“ga are endless. What is “special” to other 

for instrument makers is often standard to 


maximum resistance Marsh. To know the scope of Marsh 


instruments— 


Write for 
this 
fact-filled 
catalog 


@ Drill a hole and drive them in 
they're grooved and self-locking 


© Provide the ultimate in physical 
properties at moderate cost 





® Re-usable without loss of holding 
power 


Now, you can get the efficiency, convenience and 

proven economy of DRIV-LOK Grooved Pins PLUS MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corporation 
maximum resistance to shear, shock and fatigue, by Capt, SH, Thatta, UL © Mend tenet Rite Oe. tae, Oe 
specifying or installing Shear-Proof DRIV-LOK 103r. Street, Edmonton Alberta © ixport Dept., 3501 Howard Street, Skokie, (Il. 
Pins. Made of alloy steel, heat treated to provide _ 

optimum physical properties and high shear values, 


Shear-Proof DRIV-LOK Pins are designed for 
critical applications where ultimate strength and MINIATURE PHOTOELECTRIC SCANNERS 
reliability are mandatory. They are replacing alloy Provide for beam-interruption by 1 32 object 
dowels, bolts, key and set screw assemblies, hollow 
pins (used singly, or one inside the other) in widely 
varied applications ... thus saving time, labor and 
material. Write for special Shear-Proof DRIV-LOK 
Pin Catalog. Sample Type A Shear-Proof Pins fur- 


nished free on request. 


type A standard —} 


. SPECIAL TYPES TO ORDER . . . 
- . 7 T - = i} 











Coiled This exceptionally small, precise sensing device assures 
Slotted Spring Pins SHEAR-PROOF ultra-precise limit switching, machine and edge control; 


Diameter | Spring Pins | HEAVY DUTY | DRIV-LOK PINS actuates controls in production or inspection lines. 
FEATURES 





erated Dy rect eam r by reflected beam when heads 
1000 1030 2049 Gpcretad Sy Given Geom, or ty esnated Bees 
2100 | 1840 3690 es ere, sarang reronn, 02, Seenntreptnn 
3000 | 2880 5720 ess than millisecond with adjustable relay holdin time 
4400 4140 8240 operation provided by 3 types of relays 
me) oe | oe operation; adding. an electronic reley span distance to 6 
11500 | 11500 22960 Sect: Lsod-suiphite cot with elosinetic reley giver miovetees 
17600 | 16580 33160 Cg la he x ER 
20000 22540 45000 tac ' iduit mountin 12 with 4’ pipe thr esd. a 
25800 29440 58900 S ght source in excess of 5000 hours 


DRIV-LOK SALES CORPORATION on FARMER ELECTRIC 


2300 WASHINGTON ST NEWTON LOWER FALLS MASS 
723 PARK AVENUE SYCAMORE, ILLINOIS 


in pounds) 


eg TWO w 
RaPaKran nr 
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Catalogs and Bulletins. ... continued 


7. om 
von paper, nt yucens opareay | FOOTE BROS: Motorized Drives 


results of tests on plain iron mixes, iron —_ 

carbon mix, iron-copper mixes and iron LL ‘ F = T H ivi Ee 
copper-carbon mixes. Hoeganaes Sponge ~ 

Iron Corp., Riverton, N. J G Ee A FR i ta | G 


Circle 50, inside back cover 


LOW-TEMPERATURE MELTING Stee You More Power Per Dollar 


ALLOYS—Booklet J4, 8 pp. Illustrates 
and lists 63 applications of alloys in metal 
working field. Also included are brief dc 
scriptions of various ind phy 


alloys physical | 
EAR MOTORS 
300 Park Ave., New York 22 | - 


Circle 51, inside back cover 











~~ r 


SPEED CONTROL VALVE-—Bulletin 
al 


275, 2 pp. Describes valves which 


used to control piston speeds of hydra 


cylinders and other hydraulic 
devices. Gives specs, installat 
dimensions. Hanna Engineerins 


1765 Elston Ave Cl ig 


Circle 52, inside back cover 


DRY FLUID DRIVES—Bulletin A665 
2 pp. Specs and dimensions of fhp drives 
and couplings, with prices. Also selection 
tables for determining siz Dodge Mfg 


Corp., Mishawaka, Ind 
Circle 53, inside back cover 


PHOSPHATE COATING FOR STEEL | Duti-Rated Gearing is the heart 
—Brechure, 4 pp. Describes ph of Foote Bros. Motorized Drives 
phate coatings on steel for bonding paint ... drives that give you more load 
and protecting metal from underfilm cor capacity and wear life per dollar. 
: This is premium quality gearing—high 
hardness, accurate, balanced design— 
the product of thousands of engineer- 
Circle 54, inside back cover ing and development hours, precision 


tooling and manufacturing methods. 
MOTOR PROTECTORS—Bulletin PR 
1243, 4 pp. Questions and answers about 
built-in three-phase motor protectors. Met- | FOOTE BROS. 


als & Controls C€ rp., Spencer hermo « 
feos Sie. atten Ses ine-U-Motor 


Circle 55, inside back cover 


rosion. American Chemical 
Ambler, Penna 


LOW-COMPRESSION BUTYL COM- 
POUND-—Engineering : 
General characteristi 

tion, and performance 

ber compound. Pr 

ucts Corp., Oakridg 

Ohio 


Circle 56, inside back cover 


REPRODUCTION MATERIALS—Book 

let, 12 pp. Outlines ways that drafting 

room reproduction materials can provide 

shortcuts and savings Graphic Repro 

duction Div., Eastman Kodak Co., Roch- | Write for CATALOG MRA. It has complete details and selection 
ester, N. Y data on Foote Bros. Motorized Drives. 


Circle 57, inside back cover — 


SPE PROSPECTUS-—Brochure, 16 pp. | '™# ate if FORE AROS. F | E R R 
Summarizes activitic n¢ hts of so ~- . = uli -Rates . 
iety. Includes app n forn , finest industrial in ME REARING >. ) . 

» “Pi gearing made Beller Power Tiartbmission Through Beller Gears 


of Plastics Engineers, In 34 utnam _S8 


Ave., Greenwich, Conn . M, REG, U. S. PAT, OFFS s FOOTE BROS. GEAR AND MACHINE CORPORATION 


Circle 58, inside back cover 4575 South Western Boulevard Chicago 9, Illinois 
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ve HPN COILED CORD 


adds new sales appeal to your appliances 

4 Just look at the features below! They will give you an idea of how 

the specially engineered construction of HPN Coiled Cords leads to consumer 
benefits that add to the visible sales appeal of your appliance. 


Better yet, get in touch with your 


Cords Ltd. product application engineer 





and see for yourself. Call today. 


SELF-ADJSUSTING TENSION... 
APPLIANCES REMAIN STATIONARY 


For New Heat Probe 


t= 





For Electric Heaters and 


Small Appliances 


FASILY STORED... 
SUSPENS/ON (F DROPPED NEAT APPEARING 


/S SAFE... DOES NOT HANG FROM WILL NOT TANGLE For Electric Iron Applications 
WORK AREA... PREVENTS TRIPPING OR KNOT : 


ADDITIONAL BENEFITS 
FLEXING QUALITY /8 PERMANENT 
USE ON LIGHT OR HEAVY APPLIANCES 





RUGGED CON STRUCTION... FEWER CORD REPLACEMENTS 
RETRACTILE FORCE OF CORD /S CONTROLLED 


WiLL CARRY THE YW. AND CSA LABELS 


AVA/LABLE /N UN/T PACK...SPEEDS PRODUCTION 
AND PACKAGING 


TORSIONAL EFFECT LOCKS ATTACHMENT PLUG 
BLADES /N RECEPTACLE 


CORDS LIMITED 
Division 


Essex Wire Corporation, DeKalb, Iilinois 
122 USE READER SERVICE CARD FOR MORE INFORMATION 
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DESIGN ABSTRACTS 


Belt and Rope Drives 


Basic principl 
itlined i ftects 


em 


Abstracted trom Design of Belt and Rope 
Ryder, Mechanical World 


King St. W Manchester 


Drives by G. H 
April 1958, 31 


jiand 


Unreliability of 
Electronic Equipment 


User-computer 
Communications 


Bridging the Gap 
I 


bstracted from Bridging the Gag 
Hopper 
13-18 
1g Chemistry 


1155-16th St 


and Compute G. M Sperry 
presented at Apri 
justrial and Engines 

can Chemica S 


W ashingtc 6 


Human Error Frequency 


PRODUCT ENGINEERING - 


Between 


meeting 


Abstracted f 


Engineering Problems 
6200 Miles Up 


\ 


Wear of Metals 


Signif 





May 26, 1958 


USE READER SERVICE 


They can be your design assistants 
on other Essex Engineered Products. 





i 
: 


W/RE AND CABLE 


$x 


Wire and Cable Div., Ft. Wayne, ind 





a 
rye _ 


-=3 
CO/LEO CORDS-CORD SETS 


Prime ef pow 


Cords Limited D 


DeKalb, tll 





’ 
R-8B-M Control Div., Logansport, ind RBM) 








ESSEX 


WIRE CORPORATION 


CARD FOR MORE INFORMATION 
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P&B PROGRESS 


NEW MAGNETIC LATCHING RELAY 


NEW RELAY 
SWITCHES 30 AMPS 


Withstands 100g Shock* and 30g Vibration, 55 to 2000 cps. 


KG11DG is an extra heavy duty DPDT maégnetic latching relay. Its silver cadmium oxide 
contacts will carry 30 amperes, and the whole structure will withstand 100g shock*. Vibration 
resistance is 30g, 55 to 2000 cps. A permanent magnet is employed to (1) lock the armature 
into position, (2) accelerate armature transfer, and (3) greatly increase shock and vibration 
resistance. e KG23D is a 6PDT version of this relay with the contacts rated at 3 and 5 am- 
peres. It has the same shock and vibration resistance and operates with exceptional reliabil- 
ity over a range of contact loads from dry circuits to 5 amperes, 28 volts DC, resistive. 


*Contact openings of less than 80 microseconds. 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA/SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 





oe mie ~aN . <<, i : 
2a 2 NS NE >= 7 62 = 
Nes Over 40 PaB Basic Relays Soy : SS - §ress) mas + SF 
CHL More than 20,000 Variations S ; y a] _s 3° a 
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KG11DG RELAY KG23D RELAY 


345 AMPS 
Teflon, Glass & Ceramic. 


30 AMPS 

Teflon, Glass & Ceramic. 

1000 megohms min 

1000 volts rms. 

100g with less than 80 micro- 
seconds opening. 

30g from 55 to 2000 cps; .195” 
max. excursion from 10 to 55 cps. 


GENERAL 
—Insulation— 
—Insulation Resistance— 1000 megohms min. 
— Breakdown Voltage— 1000 volts rms. 
— Shock — 100g with less than 80 micro- 
seconds opening. 
30g from 55 to 2000 cps; 
195" max. excursion 
from 10 to 55 cps. 
— Ambient Temperature— —65°C. to +125°C. 
—Weight— 13 ozs. 
— Pyll-in-Speed — 12 ms. with 225 ohm coil 
@24v DC. 
Two multiple solder headers with 
hook ends for 3 #20 AWG wires 


— Vibration — 


—65°C. to +125°C. 

13 ozs. 

12 ms. with 225 ohm coil 
@24vV DC 

Two 5-pin multiple solder headers. 
Contacts: Heavy-duty pierced 
solder terminals. Coils: Hook end 
for 3 #20 AWG wires. 


Hermetically sealed only 


— Terminals — 


— Enclosures — Hermetically sealed only. 
CONTACTS 


2 Form Z — Arrangements — 2, 4, and 6 Form C. 
(DPDT Double make—double break) 

30 amps @28V DC resistive. —lLoad— Dry circuits. 

5 amps @28V DC resistive. 

3 amps @115V AC resistive. 

Palladium (Gold-flashed for dry 


circuits). 


Silver cadmium oxide. — Material — 


col 
—Power— 
— Duty — 


2.6 watts approx. at nominal voltage. 2.6 watts approx: at nominal voltage 
Either coil may be left energized 


without damage. 


Either coil may be left energized 
without damage. 

Teflon tape and Ceramic 

Four % inch #8-32 studs on 

Ve x % inch centers. 3% x % inch centers. 


Voltage: | 6vVDC | i2vD0C | 24vD0C | 4svDC | 110VvoOC 
Resistance: [14 ohms | 55 ohms | 225 ohms | 835 ohms | 5500 ohms 


—Insulation— 
— Mounting— 


Tefion tape and Ceramic 
Four % inch #8-32 studs on 





P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Potter & Brumfield, ine. 


PRINCETON, INDIANA 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N.H 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T. B. White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 
Please send me complete data on the new KG Series relays, 
plus the new compoct catalog of P&B standard relays. 


Nome — 





Compony— _Dept. No. 
Address 


City 





Zone 
See ovr catalog in Sweet's Product Design File 








NEW 
BOOKS 


Vapor Deposition of 
Molybdenum and Niobium 
on Stainless Steel Tubes 

( P 

BMI-) 


h 


\\ 


Heat Transfer, Vol. Il 
Max Jaxon. Publish 
(F Sons, New Y 

| 





) i 


\ 


oy 


Vy) 
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Solve Your 


HOT PROBLEMS 


with 
VULCAN 
VERSATILITY 








STRIP 
HEATERS 


Electric 
especially designed for 

dies 
with flat surfaces to wh 


Vulcan Strip Heaters ore 


ontact heat 


| 
ng of platens, molds, or any 


tems h ele 


ments may be clamped; also as air 


heating source for ovens, air ducts | 
aryers, et 
You have a wide choice of stand 
| ard seamless one-piece sheaths — 


| 
steel for sheath temperature to 750°F 
- | 
Chromalloy for sheath temperatures to 


120 F lengths — 8 to 42% 
or longer); wattage — 150 to 1500 
watts (or higher); rugged non-oxidiz 


ing terminal posts 

When 
unusual specifications, you get a speedy 
through 


your hot problems call for 


solution Vulcan Versatility in 
engineering and production. Standard 
al — Vulcan is ready to supply 
effi- 
cient heating units — strip, cartridge 
finned, band, 


ring heaters. Send coupon for catalog 


or spec 
your complete needs in low-cost 


tubular, immersion, and 


and prices 











ELECTRIC COMPANY 
DANVERS 18, MASS. 























Tubular « imme Ele 
’ Jer and Bra g 
and Giue Pot 
VULCAN ELECTRIC COMPANY 
vers 18, Mass 
e send q 4 e 
tle a) ters espe 
ereste eck 
St 
e Finne 
ige e 
NAME 
PAR 
R & WN 
i 
& STATE 





U 
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New books 


continuec 





re! i ymprehen e anal in 
ussion of heat radiation in spa of 
imple connhg ! 
lhe presentat ! r th 1 t- | 
| 
natter is ti wh } ts t itmen 
t \ ISi€ iD mount of a | 
t lid i id ) 
vy D lak t the tim fh 
iat MEEHANITE CASTINGS ARE MADE ONLY 
Uh , one , BY MEEHANITE FOUNDRIES 
' partia { The American Laundry Machinery Co ‘ 
sich ; Rochester, N. Y 
A Foundry Co., Detroit, Mich 
K Bonner Iron Works, St. Louis, Mo 
! t ! Bo t F ndry & Machine C 
} N. J 
Blackmer Pump C Grand R ic M La 
E B ~antor T ’ 
. in ; Mich 
Television Interference, t Products Div., T 
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Uh [ I . , a F ‘ am L 
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Scientific Societies in 
the United States 


Ratpu S. Bares 


t it n ct 


(Continued on page 


MORE INFORMATION 


SEND FOR 
YOUR FREE 


rd =~{ CASTING 
5 , DATA SHEET 


TD-1 “WHAT IS MEEHANITE.’: 


f Write today to Meehanite Meta 
‘ Corporation, Dept. 7-G, 714 N 
Avenue, New Rochelle, N. Y 


 MEEHANITE 
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HIGH FATIGUE STRENGTH 


Meehanite castings possess exceptional strength 


properties and toughness 


This one-piece Meehanite casting is durance values and exceptional free 


the feed end head for 10° diameter dom from notch sensitivity. The en 
Nordberg Ball and Rod Mills used durance limit of Meehanite® is higher 
to reduce hard, abrasive aconite in relation to tensile strength than 
Iron Ore to the finene f flour. most other materials — it approxi- 
mates 45 to 50% of the tensile 
strength thus providing engineers 


largin of safety 


Meehanite metal finds wide applica- 
many 
components subject 


ing stresses and 


For additional engineering informa 
tion write tor your free casting data 


sheet: TD-1 “What Is Meehanite.’; 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL~ 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW ROCHELLE, NEW YORK 








GEARLESS, HIGH-TORQUE, REVERSIBLE 


15.-rew and 100.-rem 


SYNCHRONOUS MOTORS 


These amazing gearless motors develop up to 75 oz.-in. 
torque, feature 


is speed within cy 


instantaneous acceleration to-synchro 
i have extremely high 
for synchronot Can be 
i instantly. These motors—with lubricated-for 
vearings— withstand continuous duty 
nly 40C rise 


cle, anc 


torque is motors of this size 


i 
versec 


or stalling 


FREE BULLETIN! ask for Gec-12948. Write to 


Section 633-5, General Electric Co., Schenectady, WN. Y 


GENERAL (6) ELECTRIC 


..-HAS MADE 


‘DUDEK & BOCK 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


PEEDY DELI very 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


SPRING MFG. CO. 
4014 W. Grand, Chicego 51, Ill 


Phoue: 
DICKENS 2-1020 





THE MASLAND DURALEATHER CO., Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa 


Please send folder and samples of 
Masland Duran Clad 
NAME TITLE 
COMPANY 


STREET 


USE READER SERVICE CARD FOR MORE INFORMATION 


128 


‘Set’ for greater Serviceability 
and Saleability.... 


Toor ee et ttt tl -- ee ee Kee eK Oe EES Se SO ED A 


WMasland Duran 
SR SON 


CLAD} 


viny! surtacing | 


ig 


with the lasting color beauty 
and textured finish of 


Masland Duran Clad 


VINYL LAMINATED TO METAL 


Unlimited design opportunities are opened up by 
this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, it 
finish that remains 


provides a “built-in” unim- 


paired throughout processing operations. Even 

shearing, crimping, punching or drilling won't 

damage texture or color. Many distinctive, easy-to- 

clean colors. For real competitive advantages put 

Masland Duran Clad in your product design plans. 
Industrial Products Division 

THE MASLAND DURALEATHER CO. 


Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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continued 


Motion and Time Study 


Ratpo M 


BARNES 


P tess 
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MORLIFE 
CLUTCHES 


Provides Easy Operation by 
Reducing Hand Lever Pull 50% 


Compared to previous type clutch facings, Morlife’ 
Clutch facings reduce hand-lever pull up to 50%. They 
assure positive engagement—with power-holding grip. 
Provide a degree of heat resistance and dissipation 
never before available. They give four times the dura- 
bility for prolonging clutch life and extend the time 
between adjustments ten times as long. Let ROCKFORD 
clutch engineers show you how these new advantages 
will improve the operating ease and prolong the on- 
the-job life of your product. 
SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 


diagrams of unique applications. Furnishes 


tables, 


specifications. 


capacity dimensions and complete 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warne 


G00 


Inte ational S« 
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Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Light 
Over Center 


Power 
Take-Offs 


Speed 
Reducers 


ROCKFORD 


BORG WARNER 





e0C6e 
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SPECIAL NUTS 


to specs. k,”—4\%” cross =z 





urge stock 1s 
e en 





ons 


i & tip 
Oy & GF 


Here are a few samples made to customers specifications . . 
Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 
hexagon nuts of non-standard height and special shape 
from carbon or alloy steel, Naval bronze or other non- 


ferrous metals; also AN 310 through AN 335 as per latest 


Airforce specifications. Very often the special nut you require 
may be similar to one we are already making and a ‘simple 
modification would result in a price advantage and quicker 
deliveries to you . . Send us your blueprint and particulars 
—let us quote on your requirements .. We also have a 
catalog that contains complete specifications, engineering 
data and prices regarding our standard nuts. 


*12 Pointer Standards, sizes: %"’ to %’’—brochure on request 


Manufacturer of Standara 
NATIONAL aud Special*t2 pow te 
MACHINE 


PRODUCTS a Utica Rd., UTICA, lilies 


/COMPANY 
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Hold That TEMPERATURE 


atthe Rightpoint 
with a 


POWERS 


No. ll Self-Operating 
INDICATING 
REGULATOR 


Simplest, Reliable Control 
made for processes, water 
heaters, heat exchangers, 
ow compressors, etc 

BETTER CONTROL 

FEATURES 

This versatile control 
has a big easy to read 
4 dial thermometer. 


It accurately shows tem- 








perature at buib. Bet- 
Controls Flow of Steam, Water or Gas ter temperature control 
and less maintenance result from powerful bellows and minimum 
valve stem friction. Powers 590 — Long-Life Valve Packing and 
Valve Stem Lubricator with silicone grease aid easy movement 
of highly polished stainless steel valve stem. 
Write for Bulletin 329. 


THE POWERS REGULATOR CO. 


Skokie, Il. © Offices in 80 Cities © See Your Phone Book 


Stock Prices 
Immediate Delivery 
1/16” Face Width 
MINIATURIZED GEARS 


1/32” & 3/32” Face Widths Available 


PRECISION CLASS 1 & 2 
72, 96 & 120 dia. Pitch with 20° Pressure Angle 


Assembled gears available in aluminum or stain- 
less steel...all have stainless steel hubs, pinning. 


Bore Size 
0937 through .1875 Send for 


Face Width Supplement “B” 

Pinions 3/32" of 
Overall EBS Dy 

218 and .250 Catalog 


Fe ONUUNG 


i, ) 
2 V ) Bua, GEAR CO. INC. 
5) 20 Merrick Road 


4 oor S 
Amityville, N.Y. 


Gear® OS 


c 
yah > 8exa%o 
YY 
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Reprints 


issues 
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s the supply 

| Canada can 

of these re- 
using one 

Cards bound 
Note that the 
within ¢ lavs of 


n nrint 
l lh 


the Reader Ser 


ire 


Sandwich-panel Adhesives 
The 14 ' 


Coriolis Acceleration 

T 

D , 
\ 
‘i 


Circle Ne I 25 


Semiconductor Rectifiers 


M : 
Circle No. E. 24 


Midget Batteries 


5 lized 
Circle No 


Sandwich-panel Facing Materials 
\ 5 S f 


Circle No. FE. 22 


Fan Selection 
\ 


Circle No I 21 


Silicone Rubber Parts 
iy ring t ad i t irt 


Circle No. EF. 20 


Pressure Drops in Air Valves 
| ; ; 


, 4 ea ; 4 
Circle No. E 19 


(Continued on page 133) 
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24.830 successful 


installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (994” x 458”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “sth to % H.P. with capacities up to 70 
G.P.M. pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-L 


INDUSTRIES, INC. 


100 Skiff S$t., Hamden 14, Conn. 


READER SERVICE CARD FOR MORE INFORMATION 13] 





To provide greater locking strength, the Suitable for oll 4” to 
J & J “Vertilok” side brake features a vertical a « f ‘ 6” rubber wheels 
cam action and a specially formed brake with hard or soft tread 


shoe which contacts the maximum tire tread steel disc replaceable 
area. A slight press of the toe and the 


wheel is securely locked... or completely 


tread wheels, 4 
5” and 6” diameter; also 


medium casters with 
released. Provision is made for adjustment of , standard 4” x 4 


the braking action to compensate for wheel top plate 
or tire wear. Simplicity of design and rugged 
construction assure long, trouble-free life. 


for Medium Duty Plate Casters 


Sold Through Quality Dealers 


Sales Representatives In Leading 
Cities Throughout the Country 


arvis 
J 4 arvis, Inc. 
N PALMER, MASSACHUSETTS 


IN CANADA: Jarvis & Jarvis of Canada, 1744 William St., Montreal, Que 


VALVES 


! 


2 
‘ 
Wij 


© Easier Positioning 

® Quicker Fastening 

e Extra Threaded Depth 
® Less Cost 


Gripco Pilot-Projection Weld Nut, 
circular pilot designed, provides 
quick, easy positioning of nut in 
bolt hole for instant resistant 


* Accurate, Constant Cylinder 


Speed Control 
* Compact Rugged Design 


* Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Available with or without 
Gripco locking feature. 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be 
cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 


Three weld projections on 
bottom of nut provide a 
firm non-rocking electrical 
connection during welding. 


Write for samples and NEW 


welding. No jigs, no fumbling, no 
waste of time. Weld spatter can- 
not foul threads. Two pilot heights 
for different metal gauges 


retro ball check, which permits full flow in 

the opposite direction. Retro ball floats in 

most sensitive position to its seat. requiring 

only a slight differential pressure to fully AUTOMOBILE 

open or close it XL jG FRAME 

Needle design permits maximum flow ¢ca- te 

pacity in the controlled direction. Metal to + 

metal needle and ball! seats insure long GUSSET —_ 

trouble-free service. Simple, practical “O” PLATE FOR LEVELING 

gland structure eliminates troublesome leak- WOME APPLIANCES 

ing. Valve bodies machined from hex brass 

or aluminum for 2000 psi working pressures; countersunk nut bottom eliminates 

steel and stainless steel for 5000 psi. Made in fouling of threads by weld spat- 

5 female pipe sizes— %” to %”. ATTRAcTIve ; ter. No time wasting false starts 

PRICES . . . IMMEDIATE DELIVERY. no cleaning of damaged threads 
Write for illustrated circular and prices. nut ready to receive bolt imme- 

FARM IMPLEMENTS © Aiately. 


Pneu-Trol DEVICES, INC RIP LRIks 


ENUE + C 


CATALOG today. 


Gripco Countersunk Weld Nut 
eliminates time-wasting retapping 
of nuts after welding. Exclusive 





AIR CONDITIONER 


102 Maple Ave. + South Whitley, Ind. 
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WHY ALUMINUM DIE CASTINGS? 
The concept of lightweight, durable and portable 


Mimeograph machines 


turned 


to aluminum die 


castings to solve major design problems. 


DIE CASTING COMPANY %%~- 


2228 NO.ELSTON AVE. CHICAGO /4, iLL 


ARE 9S 

















EMPLOYMENT 











a 27° 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








McGrow-Hill Mailing Lists 
Will Help You 


Merchandise your advertising 
Conduct surveys 

Get inquiries and leads 

for your sclesmen 

Pin-point geographical 

or functional groups 

Sell direct 


LAY-OUT & DESIGN 
DRAFTSMAN 


al anufacturer of automati 
sires Draftsma experie r 
out. Comparable backgro 


LESLIE CO. 


Valley Brook Ave Lyndhurst, N. J 





Build up weak territories 





Aid dealer relations 


Direct Mail is o necessory supplement to 
@ well rounded Business Paper advertising 
program. 

Most progressive companies allocate oa 
portion of their od budgets to this second 
medium at the same time as they concen 
trate on the best business publications 


SEARCHLIGHT 
SECTION 





600,000 of the top buying infivences in 





the fields covered by the McGrow-Hill 
publications moke wp ovr 150 moiling 
lists. Pick YOUR prospects out of ovr 
Industrial Direct Mail catalogue. 


Write for your free copy 
It contains complete information 








USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alt 
tude Chambers, Vibration Tables, Torque, impact 
Tensile and Compressi Gauges, Flow 
meter Vickers and Denison Pumps 


Testers 


Your Surplus Test Equipment WANTED 


A & J MACHY CORP 
1267 Flushing Ave Bkiyn, N. Y Hy 7-072 
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Rubatex Rings withstand 15” _— 


PRODUCTS 
to 19” of vacuum during 8-hour = avverrisep 


periods —190 strokes a minute This 


low ‘MORE DB 
INFORMATION sbou 
: —— . RBADER SERVICE 
Rolls of nestled milk caps placed in feed mechanism of , : 


\merican Seal-Kap’s automatic Seal-Hooder are separated by 


a selector head timed to the capping operation. 


1 RUBATEX CLOSED CELLULAR RUBBER ring on 


Accumul: 
selector head holds one cap at a time under vacuum. Because Soemmnesere 


Actuators 
caps have a series of ridges on top, rubber ring must be soft PA a aman: 
enough to give or recede under rolls, yet sustain vacuum sufficient 
to pull cap away from next cap in roll. The vacuum holds cap to 
selector head until released by a timing device. This operation 


must be instantaneous and a rubber ring must meet rigid re 
Balls 
quirements Bars 
Metal 
Nonmetallic 
Bearings 
Ball 
Jewel 
Needle 
Roller 4th Cover, 93, 
Sleeve 
Bellows 
Belts, Timing 
Bi-Metal 
Bolts 
Boots 
Brake Motors 
Brakes 
Pneumatic 
Bushings 


Cam Followers 93, 97 
Capacitors 138 
Casters .. ..113, 132 
Castings 12-13, 126-127 
Chains 
Conveyor ll 
Roller ll, 48-49 
Silent se 48-49 
Clad Metals ‘ 15 
Clips 54 
Clutches 
Mechanical 102, 129 
Pneumatic 99 
Connectors 
Tube . 
Control Motors 
Specification: _RUBATEX CLOSED CELLULAR Controls 
RUBBER (G-209-C stock ASTM-R-41) is specified Electrical 
Hydraulic . 


; Pneumatic 
cellular structure gives it required softness PLUS 
1 Cords 


material for selector head rings because its closed 


excellent recovery properties so that rings will not Counters 
collapse under 15” to 19” of vacuu luring periods Couplings 


of 8 hours at speeds reaching 150 strokes per minute One of 27 —— 


Hydraulic 


RUBATEX ‘ein 


CLOSED CELLULAR 
TEX DIVISION, Dept. PD-7 
T AMERICAN INDUSTRIES, INC. RUBBER STOCKS ae 
. . . . e astings 
Bedford, Virginia on the job... . Drives 
Variable Speed.3rd Cover, 48-49 
For full details and sample board— 
print your name in space below, attach 
to your company letterhead and mail 
to us 
if you want more infor- 
mation about Rubatex, 
fill in and mail today. Expanded Metals 104 
Extrusions 
Nonmetallic 107 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


o 


Fabricated Plastics see Plastics 
Fabricated) 

Fabricated Steel see Sheet Fabr 
cated, Structural Forms & Shapes 
Weldments 

Fastening Methods 

Felt l 

Fibre 

Filters 
Hydraulli 

Flexible Couplings 

Fiexible Shafts 

Fiow Regulators 

Fo 

Forgings 


Gaskets 
Gear Motors 
ducers) 


Gears 


Heating Units 
Hose & Tubing 
Hydrau Fluids 


instruments 
Mechanical 
Insulation 


Jacks 

Jewels 

Joints 
Universal 


Lamps, Indicator 
Lubricants 


Magnesium Alloys 
Magnets 
Materials Handling Equipment 
Metal Bonded to Piast 
Moldings 
Plastic (see Plastic Parts 
Powdered Metal see Powdered 
Metal Parts 
Rubber (see Rubber Parts 
Motor Reducers (see also Gear Motors 
Motors, A-C 
Fractiona ird Cover 
Integral ara Cover 
Sub-Fractiona 
Motors, D-C 
Fractiona 
Integral 
Motors, Hydrauli« 


Overload Relays 
Continued or 
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37, 54, 79, 96, 120 


DUFF-NORTON JACKS 


Ratchet, Screw, 


: wen F800 i see 
- 2 ou sour Se 
> — 2 wore ewes oeo 
| yo 
wart a 
ert 


avr 





NOW, A STANDARD LINE OF 


DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now ca 
machinery designers who use Duff-Norton worm gea 


positioning of loads weighing as much as several 


25 years of experience and hundreds of custom 


engineers have produced a standard line of eight 


ll meet almost an‘ 


100 tons in capacity which wi 
jacks are used in an arrangement, added eco! 
raising unevenly distributed loads, since 
raise which permits jacks of varying capacities to op« 
Worm gear jacks are purely mechanical devices 
heavy loads in position indefinitely wit 
components of machinery or equipn 
apply pressure or resist impact. Worm 
raises up to 24 inches, and they will 
years without adjustment 
Thousands of these jacks are in 
welding positioners, pipe cut-off and 
ment, aircraft jigs, loading platt 
and numerous other types 
problem, write for complete in 


which includes urawings an 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 3O, Pennsylvania 


COFFING HOIST DIVISION Danville, Iliinois 


COFFING HOISTS 


DUFF-NORTON Ratchet Lever 


Hydraulic, Worm Gear Spur Gear, Electric 
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Index of 


____ FLEXIBLE SHAFTS 
MEET PRODUCT DESIGN NEEDS 
THAT NO OTHER 


PRODUCTS 
ADVERTISED 


In This Issue 


—= 


























COM BI NATION OF E EMENTS ee re : ne 
— 
« = 
os 
_— Packings 119 
Photo Cells 120 
Photographic Equipment 
Film . 103 
| Pins .. - 79, 120 
Plastic Parts 51, 107, 111 
. Plastics 51, 52, 128 
= == Plastics Fabricated 107 
Powdered Metal Parts 94 
Power Packs 
Electrical & Electronic 3rd Cover 
Power Take-Offs 29 
Production Machine & Processes 116 
Pulleys 86 
Pumps 
Liquid 98, 131 
R 
Relays 122-123, 124-125 
Reproduction Supplies 31, 103 
Resins 51 52 
Rivets 37 
Rods 
Nonmetalli 107 
Rubber 

















Rubber Parts 


s 


41, 109, 134 
R4 


T NTROLS Screws oe 7 

POWER DRIVES REMOTE CONTRO i | Seals 2nd Cover, 42, 11], 119, 134 
Sheets 

Metal 8-9 

Plastic 107 

Silicone Rubber 44 

Silicones 27-28 






Fasteners 


’ > : ? , 2 ; Ss ialt (Pipe Hangers, 
Lick the problems of designing smaller units . . . simplifying assembly "Special Cold Headed Parts, etc.).33. m 4 
.. cutting production costs... with Robertshaw Flexible Shafting Speed Increasers & Reducers... 36, mar 4 
Eliminates all the restrictions imposed by rigid shafting and connections Soringe 32, 128 
in transmitting power or control between two points. No alignment oe _ 
problems. Connected members can be positioned for greatest efficiency we I 8.5 
and space-savings. Weight can be reduced substantially in many units. a Vee S Congas asiae 
Every inch of Robertshaw Flexible Shafting is “custom-made” to your T 
exact needs for aircraft, automotive, appliance, machinery, radio, TV, . 107 
° . ° ° apes . 
electronic, portable tool and special applications. Complete engineering Thermostats is, a “2 
racin apers ’ - 
help on new or known uses. Tubing 
Flexible Metal a 
Plastic .. 
Write for Engineering and Design data . 
fe Valves 
- Air 1, 6, 34, 132 
c Control 34, 124, 132 
Hydrauli« 6, 34, 98, 108, 132 
\\ \ . ow 
\\\ J 
ih" 
as CONTROLS COMPANY . 
Me Contras ay 132 
Weldments ee 114 
Wire & Cable, Electric 122-123 
FLEXIBLE SHAFT DIVISION - 110 Summit Ave., Chatham, N. J. ae Porenbs apts 128 
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a 
Allen-Bradiey Co 45.46 
Allis-Chalmers Mfg. Co 29 
Aluminum Co. of America 17-18 
American Cyanamid Co., Plastics & 
Resins Div 52 
American Feit Co 105 
American Metal Hose Div American 
Brass Cx 39 
Associated Spring Corp 32 
B 
Baldor Electr Cc Electric Motor 
Div 101 
Barksdale Valves 6 
Beaver Precision Products, In 100 
Bird & Co Inc Richard H 100 
Bruning Co., In Charies 3] 
Bunting Brass & Bronze C 94 
c 
Centrai Foundry Div., General Motors 
Corp 12-13 
Chace Co Ww. M 110 
Chambon, Ltd 116 
Chicago Rawhide Mfg. C 2nd Cover 
Clearprint Paper Co 8&9 
Commercial Shearing & Stamping Cc 98 
Cramer Controls Corp 16 
Crane Packing Co 111 
Curtis Universal Joint Co., Inc 110 
Cutler-Hammer, In 38 
D 
Denison Engineering Div Amer ur 
Brake Shoe Co 5) 
Dow Chemica! Co 
Dow Corning Corp 
Driv-Lok Sales Corp 
Dudek & Bock Spring Mfg. ¢ 
Duff-Norton Co 
Durez Plastics Div., Hooker Elect 
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Dyr ’ Gear C 3 
E 
Easte idustries ' 131 
Elast Stop Nut Corp. of Amer " 79 
Enjay Co Inc 109 
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Farmer Electric Products C In 12 
Faultiess Caster Corp 113 
Federal Die Casting Co 13 
Federated Metais Div Amer an 
Smelting & Refin ng Co 47 
Fellows Gear Shaper Cx« 115 
Flex e Shaft Div R ertshaw-Ful 
ton Controls Co 136 
Fiexonics Corp g2 
Foote Bros. Gear & Machine (¢ f 121 
G 
Gear Specialties, In« 4 
Gene Electr . Apparatus Dept. 128 
General Electric Co., Miniature Lamp 
Dept 112 
Genera! Industries ¢ 117 
Goodrich Co., B. F 37 
Greer Hydraulics, In 108 
Grip Nut Co 132 


PRODUCT ENGINEERING * May 


26, 


hed as 


EN( 


nrentience the re 


a 
JINFERING mes 


H 


Hartford Stee! Bali Co., In 116 
Hilliard Corp 102 
I 
International Nickel Cc Ine 2 
J 
Jarvis & Jarvis, In 132 
L 
Linear Ine 119 
Link-Belt C ll 
M 
McGill Mfg. C inc 97 

Mac-it Screw Div Strong, Carlisle &@ 
Hammond 118 
Mahon Co., R. Cc 114 
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Marsh Instrument Co 12 
Masiand Duraleather Co., The 128 
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Cut Appliance Costs with This 
New Mallory Low-Voltage Motor-Run Capacitor 


Cost conscious? You can trim manufactur- 
ing costs on many types of motor-operated 
ippliances and equipment by using these 
new Mallory AC oil-filled motor-running 
capacitors. They are made in new, low 
voltage ratings of 150 and 175 VAC —give 
you ratings closer to the actual applied 


voltage —and at correspondingly lower prices 


Value conscious? You can depend on the 


new Mallory motor-run capacitors tor long 


life and accurate ratings. They are similar 
Serving Industry with These Products 
Electromechanical Resistors © Switche . " e V 
Electrochemical Ipacit 7M y and Z rt Batt 
Metallurgical tacts @e Sr Meta e Weld + Mat 
Parts distributors in all maior cities stock Mallory 
tondard components for your convenience 
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in construction, mechanical specifications 


and performance characteristics to the 
proved line of Mallory oil capacitors 

and —they’re part of family of Mallory 
starting and running capacitors preferred 
by leading appliance and motor manufa: 


turers for years. 


ivailabk 


For complete data on 


The new series is in capacities 
from 10 to 20 mfd 
electrical and mechanical specifications and 


prices, write or call Mallory —today. 


Expect more...get more from 


MALLORY — 


P. R. MALLORY & CO. Inc., 
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LOOK INTO (i) ELECTRICAL MECHANICAL 


FLUID DRIVE 


COMBINATION 
RIGHT ANGLE 
GEAR 


Electric Motors 1,-400 EP, 
Gearmotors 4-125 HELP. 
Variable Speed Drives %- 30 BLP. 
Unibrake Motors 4-150 ELP. 


Fluid Drive Motors - 15 HP. 


siattiadiainnice COMPANY 


pivision of RE 





HOW LODGE & SHIPLEY mounts the spindles on all 
2013 Powerturn lathes including both 45° and 
90° Copymatics on Timken bearings to get extra 


rigidity, maintain accuracy, reduce maintenance 


New lype lathe ups 


production 200%. 


saves users an estimated 


58.000 a year 


...one secret — TIMKEN bearings 


on the spindle 


Production increases as high as 
200 Overall savings estimated 
at $8,000 a vear’’—read user reports 
about the new 2014 Powerturn 90 
Copymatic Lathe. One important rea 
son for such exceptional results is that 
Lodge & Shipley mounts the spindle 
on Timken* tapered roller bearings 
Timken bearings give it the vital 
extra rigidity and hold runout to the 


minimum needed for tracer accuracy 


How spindle is held rigid. Timken bear 

ings hold the spindle in positive align 
ment. They take both radial and thrust 
loads in any combination, because of 
their tapered design. And because of 


full line contact between rollers and 


races, Timken bearings have extra advantages, always specify bearings 


trade-marked TIMKEN”. The 


Timken Roller Bearing Company, 


load-carrying capacity 


Why heavy shocks are absorbed. Case 
Canton 6, Ohio. Canadian plant: St 


Cable 


carburization of Timken bearings 


address 
rollers and races gives them hard 


Ontario 
PIMROSCO 


l homas 


wear-resistant surtaces and tough, 


shock-resistant cores 


How friction is virtually eliminated. 
Timken bearings are geometrically 
designed to roll true And they're 
precision-made to live up to their de 
run smoother 


sign. They lastlonger 


We even make our own electric fur 
nace fine alloy steel, for extra quality 
control We re 


ing maker 


America’s only bears 


that does. To get all these 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





